Chapter 6--SUMMARY OF RESULTS

A, LEVELS OF RESPONSE VARIANCE IN 1960 CENSUS
STATISTICS

The estimates of response relvariances® for selected
1960 census population items are shown by characteristic
in the detailed tables in chapter 7. These estimates
apply to an enumeration by one interviewer in an area
having a population of 3,900, To determine the response
relvariances for areas having more than 3,900 persons
(which were usually covered by more than a single inter-
viewer), the response relvariances shown in chapter 7
must be divided by an appropriate factor. This factor is
- the ratio of the population in the area of interest, say N,
to 3,900. Thus, the relvariances shown for different
characteristics in chapter 7 shouldbe divided by N/3,900.

For areas having less than 3,900 population, one
should also take into account the fact that the value of
p4 depends upon the size of the interviewer's assignment
area, which had 3,900 population in the present experi-
ment. For places smaller than 3,900, p, increases as the
size of the area decreases.

The response variance can be expressedas a multiple
‘of the sampling variance., This multiple expresses the
relative increase in variance due to the interviewers
and crew leaders. The user of census data can then
multiply the sampling variances shown inthe 1960 census
volumes by the appropriate multiplier to determine the
combined effect of sampling and response variances.

The multiplier used is crude, For everyitem studied,
the ratio of the response to the sampling variance was
estimated for a 25-~percent sample of households. Suppose
a multiplier for school enrollment items is desired.
There were 10 items studied, excluding the nonresponse
" category. The median value of the ratios of the response

wvariance to the sampling variance was used as the
multiplier. For a multiplier over all population charac-
teristics studied, the median value of the ratios of the
response variance to the sampling variance over all 75
population items was computed. The median was com-
puted using the data with the crew leader effect and after
allocation for nonresponse and inconsistencies. Since it
is known that nonresponse categories exhibit very large
interviewer variances, these items were not included in
" computing the median.

‘ Because some of the estimates of response variance
have large variances, the median ratio may be mis-
leading as a multiplier. As explained in chapter 9, a

1
As explainedin chapter 4, the estimates of response variance pre-
sented in this chapter are understatements by the amount of the first

- -termin equation 4,16 on page 12, Thisis the simple response vaxiance,

Estimates of this term will be presented in a later report. However,
it isbelieved that this term is small in comparison with the correlated
component,

98-percent confidence interval was constructed for the
response relvariance for each of the 75 population items,
5 housing items, and 6 nonresponse items. We have used
both endpoints of the confidence interval to construct
median ratios. Therefore, for each characteristic, we
have three median ratios--one for the lower endpoints
of the confidence interval, one for the actual point esti-
mates of the response variance, and one for the higher
endpoints of the confidence interval.

Table 3 shows multipliers for each characteristic
separately and for the selected set of population items
as a whole. Extreme caution must be used in the applica-
tion of these multipliers. The items in the sets listed in
the table are heterogeneous. For example, only five
housing items were studied, four relating to gross rent
and one to year built. It is unrealistic to apply the
multipliers derived to all housing characteristies.

Similarly, only two items are included under nativity.
The estimates of the ratio of response variance to sam-
pling variance were 0 for one of these items and 6.0 for
the other. Table 3 shows the median value as 3.0 (the
mean of the two estimates). Clearly, the median value
should not be taken as more than a very rough indication
of the magnitude of the ratio for a class of items.

In table 3, M, rvefers to the smallest multiplier. This
was the multiplier constructed by using the lower end-
points of the confidence intervals. Myis the multiplier
obtained by using the upper endpoints of the confidence
intervals.

Care should be exercised in the use of table 3 and it
should be applied only to places of 3,900 inhabitants or
more.” For example, for labor force items, the multi~
pliers given in the table appear to be small, However, if
the specific item of interest is unemployment, the multi-
plier is really of the order of 2,0. Thus, the multipliers
shown are only rough approximations and should be
regarded as such.

Table 3 may be used as follows, Suppose a person is
interested in getting arough approximation of the variance
of the percentage of the total population who were males
receiving income other than from wage, salary or self-
employment in an area of about 10,000 inhabitants. This
group comprises about 10 percent of the total population.
According to the census volume [17], the sampling vari-
ance is about .36, From table 3 we see that the proper
multiplier is about .6. So the total variance is

.36+ (.6)(.36) =.58
Using the lower and upper multipliers, we find a range of
.40 to .88 for the estimate of the variance.

2 The value of pqdoes not change for any place larger than the size
of an interviewer's assignment area, For smaller places pyq increases
with a decrease in the size of area,
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Table 3.--MULTIPLIERS QF GENSUS SAMPLING VARIANCES FOR SELECTED GROUPS OF CHARACTERISTICS TO OBTAIN
INCREASE IN VARIANCE DUE TO INTERVIEWERS AND CREW LEADERS

Evaluation and Research Program, 1960 Censuses

Number M M
Characteristic® L M U
items

Selected housing charscteristics.isse... aee 5 0.7 0.8 0.9
Selected population chavacteristics.......s 75 0.2 0.4 0.6
NEbIvityerseereoneesansnassonsnonsane P 2 2.5 3.0 3.7
1955 residenceiserereececenes saeeeraasues 3 2.4 2.8 3.2
Edueational abteinment.....veoeveevenroas 8 0.4 0.5 0.7
School enrollment.cseeesescacnsvensas e 10 0.4 0.7 1.0
Number of children.seseeeseeens eeeans 4 0.0 0.1 0.2
Labor fOr08.seiierersnsceesacancas . [} 0.1 0.2 0.4
Occupation.isiveescenncensvennnnse Cedraas 7 0.0 0.3 0.4
Wage and salary income (size groups)..... 12 0.2 0.4 0.7
Self-employment income (size groups)..... 11 0.1 0.5 0.6
Other income (size EroUPS).cv.ssesrcssess 11 0.1l 0.6 0.9
Veteran statuS.vciviviesvesssivanaes cavas 1 0.2 L Q.3 0.3

Lsee chapter 7 for the description of the characteristics and the 1ist of items within each

characteristic,

Notice that the range from M; to My gives an indica-
tion of the variability in the estimates. For example, for
labor force items, the range is 0.1 to 0.4 while for other
income, it is 0.1 to 0.9; the estimates for other income
categories had large variances.

B. LEVELS OF RESPONSE VARIANCE BY TYPE OF
AREA

Three types of areas were defined for which estimates
of the response variances were computed. Those areas
were as follows:

Highly urban areas-~These were places of 100,000 in-
habitanis or more and identified as urban in the census
geographic identification code scheme. Ninety-six of the
clusters of EA's with the crew leader effect and 94 of
the clusters of EA's without the crew leader effect were
included.

Other urban areas--These were places of 2,500 to 99,099
persons and listed as urban in the geographic identifica-
tion code scheme. This group included 171 of the clusters
with the crew leader effect and 187 of the clusters with-
out the crew leader effect.

Rural areas--These were places listed as rural in the
geographic identification code scheme. This group in-
cluded 123 clusters of each type.

The results from thig analysis showed that the esti-
mates of response variance differed widely by type of
area. Table 4 presents multipliers for the 12 charac-
teristics studied, by type of area. The sampling variances
of these estimates were not computed, so a range on the
multipliers is not given., The multipliers shown in table
4 are those constructed from using the actual point esti-
mates of the response variances, The multipliers for
highly urban areas may bhe applied to anypart of a highly
urban area as long as the segment of interest has a popu-
lation of 3,200 persons or more; the multipliers in other
urban areas may be applied to the appropriate areas of
4,100 persons or more; and the multipliers for rural
areas may be applied to the appropriate areas of 4,000
persons or more,

Notice first that there is great variability in the
multipliers from area to area. For example, the mul-
tiplier for occupation categories is 1.2 in highly urban
areas and only 0.3 in other urban areas and 0.2 in
rural areas. The highly urban clusters produced ex-
tremely high response variances for the two farming
categories in which less than 0.1 percent of the total
population was classified, as shown in table 27 on
page 61. A similar thing occurred with the nativity ttem
in rural areas., While these may reflect great differences
in type of area, undoubtedly the variances of these esti-
mates are very large.

The detailed tables showing estimated response rel-
variances by type of area for each of the 75 population
items, 5 housing items, and 6 nonresponse items are not}
included in this report. However, the ratios of the re-
sponse variances to the appropriate census variances
are given in the detailed results in chapter 7.

C. COMPARISON OF LEVELS OF RESPONSE VARIANCET;
1950-1960 ~

The design of the 1960 Censuses of Population andi
Housing was greatly influenced by the findings of the;
1950 Enumerator Variance Study. That study first!
measured the census interviewers' contribution to the}
total mean-square error of census statistics, For small]
areas, or small tabulation cells, this response variance;
had a large effect, Therefore, in 1960, as a deviceto!
reduce the response variance due to census interviewers, ;
self-enumeration was used extensively. We now want tol
compare the 1950 and 1960 data on response variances}
to see if the response variance was in fact reducedinj
1960. We will make comparisons in two ways. First,)
we shall compare the overall levels of response variance
in the two censuses, and then we shall compare response;
relvariances for identical items in the two censuses,
Since the 1950 and 1960 experiments were based on dif-|
ferent sampling units, direct comparisons will reflect|
things other than changes in the interviewer effect. For
that reason we cannot compare the data directly.

Because the experiments designed to measure re-|
sponse variance in 1950 and 1960 were different, a brief
description of the 1950 Enumerator Variance Study (EVS)
follows, ‘
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Table 4.--MULTIPLIERS OF CENSUS SAMPLING VARIANCES FOR SELECTED GROUPS OF CHARACTERISTICS TO OBTAIN
INCREASE IN VARIANCE DUE TO INTERVIEWERS AND CREW LEADERS IN HIGHLY URBAN, OTHER URBAN, AND
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RURAL AREAS
Number Multiplier (M) of sampling variance in--
Characteristic of
items Highly urban | Other urban
areas areas Rural sreas
Selected housing characteristics...v..... 5 0.9 0.8 0.5
Selected population characteristics...... 75 0.6 0.3 0.4
Nativity.oeeeroavanne Cesanans cretesaase 2 0.2 0.7 23.8
1955 residencCe e criecescesssnsasenseans 3 0.6 1.6 5.1
Educational attalnment................. 8 0.8 0.6 0.9
School enrollment...oviessrscaosesasanss 10 0.5 0.6 0.1
Number of children............... senaes 4 0.5 Q.0 0.2
Labor force........ cevserecscatareninan 6 0.9 0.1 0.2
Occupation.esscieesserisacncsasasesnnns 7 1.2 0.3 0.2
Wage and salary income (size groups)... 12 0.7 0.2 0.4
Self-employment income (size groups)... 11 0.3 0.4 0.6
Other income (size groups)........ P 11 0.3 0.4 0.6
Veteran status.sevieaniersesssninens cenne 1 0.7 0.0 0.6
The 1950 EVSwas conducted in 21 purposively selected where N = number of persons in the population

counties in Ohio and Michigan, A total of 200 strata, with
an average population of about 6,500 persons each, were
formed. Within each stratum, the ED's were paired at
random, and each pair was assigned to an interviewer
by a random method. The variances between the results
of ED's completed by different interviewers were com-
pared with the variances between the pairs of ED's
completed by the same interviewers to give estimates
of the response variability, (See [8] for a complete
description of the 1950 EVS.)

In the tables which follow, we have made extensive
use of a sampling variance model. The terms labelled
"sampling variance' are not actual census sampling
variances but theoretical variances derived from this
sampling variance model. This sampling variance model
assumes a 25-percent simple random sample of housing
units without replacement in an area of N persons. A
simple random sample of households is a cluster sample
of persons. We have assumed that the intraclass corre-
lation on personal characteristics in households is 0.1
for all population characteristics and that the average
househeold has 3.5 persons. The assumption of an intra-
class correlation of 0.1 for all characteristics is con-
trary to fact for a few characteristics. For example,
characteristics such as mobility, race, etc., are usually
the same for all persons in a household and the intra-
class correlation is close to 1.0. However, we are uging
the value 0.1 only for illustration of the comparison.
The reader who is concerned with other values of the
intraclass correlation can éasily make the appropriate
modifications in the tables which follow,

'In the model specified, the formula used to derive
the sampling relvariances was:

vl L R @) (6.1)
-3 L 2peean)

n = number of persons in the sample

P = proportion of population having characteristic
Q =1-P

0 = intraclass correlation within households

i = average number of persons per household.

We have assumed a 25-percent sample, so n/N = 1/4,
Also, 8= 0,1 andT = 3.5. Then

.3 1
vi: S % [1+ 0.1 (2.5)]
21 Q
*dn - P - 3(1.25)
2875 Q
T 4n ' P
=375 Q
=3 - P (6.2)

For 1950, N = 6,500; for 1960, N = 3,900,

Table 5 shows the response variances for selected
1950 population characteristics, The sampling rel-
variances shown in column 4 were obtained by using
equation 6.2, A table similar to this was presented in
The Accuracy of Census Statistics With and Without
Sampling, Bureau of the Census, Technical Paper No. 2.
In that paper, it was concluded that the median ratio of
the ratios of response variance to sampling variance
for the various types of items in the table was about 1,
if the age items were excluded.
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TION BY SEVEN INTERVIEWERS OF AN
.—-1050 EVS: ESTIMATED RESPONSE RELVARIANCES FOR AN ENUMERA '
TEIEI:LS?X gF 63200 POPULATION; AND SAMPLING RELVARIANCES OF A 25-FERCENT HOUSEHOLD SAMFLE OF SAME AREA

Relative standard
Average census . error .
Relvariance el Ratio of
results (coeff}01?nt of response
Characteristics variation) to
sampling
Number |Percent . .
of of |Response |Sampling | Response| Sampling| V@¥iance
persons | total
Total population.......... oo 6,559 100.0Q - - - - -
Nativity:
Nativg white...... teretesanaes ve 5,939 90.5 00004 .00006 .006 .008 .6
Foreign born white...... Ceresnaan 239 3.6 | .01103 | .0l514 .105 .123 7
Residence 1 year earlier:®
Same NoUSe.vsseevrrannes Cereaeaes 5,264 80.3 .00029 00014 016 012 2.0
Dif'ferent house, same county..... 750 1.4 01114 00443 L1086 . 066 2.5
Different county or abroad....... 307 4.7 | .01268 | .01163 .113 .108 1.1
Age, males:
Under 5 years....eeevesaracaanses 376 5.7 | .00102 | .00940 .032 097 .1
15 and Older. . vuiiieeenivanrannss 2,314 35.3 .00010 .00105 .010 .032 .1
35 and older......v..s Ceeteenn des 1,360 20.7 | .00048 .00219 .022 047 .2
55 and older....viivuivivnnans PRI 554 8.4 .00041 .00619 .020 .079 .1
Highest grade of school attended:?
Grade 5 OF OVEP.useuveernonsevenn 3,539 54.0 .00001 .00049 004 .022 .03
Grade 9 OF OVErvsseeveavsnennrses 2,103 32.1 | .00070 | .00121 .026 .035 .6
Grade 13 Or over....... [ 446 6.8 | 02464 | .00784 .157 .089 3.1
Income:?
Wage and salary--
None....s.. Cerdaraeereeresennee 2,284 34.8 .00128 .00107 .036 .033 1.2
Under $2,500........ eaeae P 1,209 18.4 .00392 .00253 063 .050 1.6
$2,500 and over..... ereseranen 1,081 16.5 .00097 .00290 031 .053 .3
From own businesg--
Nome. . viveierinnncrarsennnenonns 4,172 63.6 .0006L .00033 L0225 .018 1.9
Under $2,500 v.aecensennnnnss 265 4.0 01772 .01357 .133 116 1.3
$2,500 and over.......... benneae 128 2.0 01794 .02863 134 .169 .6
Other income--
Nome...vvviivinanonnennn, PN 3,777 57.6 | .00133 00042 .036 .020 3.2
Under $2,500. . 0viiinnresennnns . 751 11.4 .01991 00442 141 066 4.5
$2,500 &Nd OVETr..evverrnrnnnssn. 30 .5 (%) .12556 *) .354 (%)
Major occupation group:?
Craftsmen, foremen, etc., males.. 400 6.1 | .003% | .00880 .063 094 NA
Farmers and farm managers, males. 146 2.2 .03035 .02515 74 .159 L.2
Farm laborers, unpaid family
WOrkers, maleS.eeses... Ceeeenan 18 3| 18518 | .20370 430 451 .9
Farm laborers, paid males........ 30 .5 | .03600 | .12667 .190 .356 3
Industry group:?
Manufacturing...ovevenevnnas, Cene 1,000 15,2 00175 .00318 042 .056 .5

*persons 1 year of age and over.

%Persons 25 years of age and over.

Persons 14 years of age and over.
5Estimate of response variance negative,
Employed workers 14 years of age and over.

Figure 4 shows the response and sampling coefficients
of variation plotted for the 1950 data, Approximately half
of the points representing response coefficients of varia-
tion are above and half below the curve representing
the sampling coefficient of variation as a function of the
size of the class being estimated,

In order to make comparisons of the overall level i
the 1960 response variance with that of 1950 We ghal
express the 1960 data in terms of a 25-percent sarmplin
variance function, just as we did withthe 1950 data. ~Thus
we use equation 6.2 to derive sampling relvariancCes,
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i i to visualize this decrease in reSpong
Table 6 shows the estimates of response relvariances In orde‘r _ :
and t?!tle etheoretical sampling relvariances. The data are variance, figure 5 is presented. A 25-percent sampliy

taken from the estimates without the crew leader effect . ‘ .75 Q .
and after allocation. Column 7 gives the ratios of the variance function, 3,500~ D’ is shown with the ®
response variance to the theoretical sampling variances.

efficients of response variation plotted onthe same chan,

di i i i i i functionisnota good fit to thre dah,

The median ratio of response to sampling variance It is obvious that that .
from this set of data was .24 or approximately 1/4. On A sampling variance of 1 /4 of the variance of a 25—percel
this basis, the level of response variance in 1960 is sample provides a much better fit, as is shown g

about 1/4 of the 1950 level.

Figure 5.

Table 6.--~1960 ESTIMATED RESPONSE RELVARIANCES FOR AN ENUMERATION BY ONE INTERVIEWER IN AN AREA OF
3,900 PERSONS; AND THEORETICAL SAMPLING RELVARIANCES OF A 25-PERCENT HOUSEHOLD SAMPLE OF SAME AREA

Coefficient of
Aveizgiliznsus Relvariance variation Ratio of
Characteristic resg‘gnse
Number | Percent 8 amp Lling
of of Response|Sampling |Response|Sampling| Variance
persons| total
Total population....... i 3,900 100.0 - - - - -
Nativity:
Native DoIrmeivscsineeessannns ceve 3,705 95.0 00024 .00005 .015 .Q08 4.8
Foreign born,...... P N 195 5.0 | .00760 | .01827 .087 .135 0.4
1955 residence:
Same house...vveans . 1,786 45.8 | .000L3 | .00114 011 .034 0.1
Different house, same county ..... 885 22.7 | .00351 | .00327 .059 .057 1.1
Different county or abroad....... 757 19.4 | .00385 | .00399 .062 .063 1.0
Educational attainment:
Highest grade not completed...... 480 12,3 | .01438 | .00686 .120 .083 2.1
Elementary, 1-2...icveivuiinracen 23 0.6 | .05840 | .15929 242 .399 0.4
Elementary, 8..cievneecacas 39 10.1 | .00296 | .00856 054 .093 0.3
Grade 9 Or MOTE..ererernss 1,353 34.7 | .00030 | .00181 .017 043 0.2
High school, 4.ciiiennns 569 4.6 | .00208 | .00562 046 075 0.4
College l...... 66 1.7 | .00667 | .05560 .082 .236 0.1
College 1 or higheriivicvensnnrss 3% 10.1 | .00192 | .00856 044 .093 0.2
College 5 or higher...svive.., . 66 1.7 | .01599 | .05560 126 .236 0.3
School enrollment:
Kindergarten or first grade...... 144 3.7 | .00122 | .02503 .035 .158 0.05
Elementary 8..veeveeeen Cerssaesen T4 1.9 | .00000 .04965 .000 .223 0.0
High school 1.......00.... Cesinan 55 1.4} .01875 | .06772 .137 .260 0.3
High school 4...... Cersaaceas ceens 55 L4 | 01865 | 06772 .137 . 260 0.3
College Lisuviennnnnnnns Cereieaas 20 0.5 14344 ,19135 379 437 0.8
College 5 OF MOT€.vscurnen.n... . ) (*) | .44102 ) 664 *) (?)
Public elementary......... P 597 15.3 .00000 | .00532 .000 .Q73 0.0
Private elementary...veveerernens 109 2.8 | .04042 | .03338 .201 .183 1.2
Public high school.eveevvirnrnen, 179 4.6 00675 01994 .082 141 0.3
Private high school.......... eae 20 0.5 06761 ,19135 . 260 437 0.4
Number of children:
None.......o.... e iiesetseeteanas 195 5.0  .00274 | .01827 .052 .135 0.1
1-3 chlldren ............. Cesaaes 706 18.1 .00040 00435 .020 066 0.1
3 or more children. eseseeenes,. 464 11.9 | .0008L | .00712 .028 .084% 0.1
5 or more children............ PN 152 3.9 Q00548 | .02369 074 154 0.2
Labor force:
Totalii.veiiiinnann, ceaea veeae 1,529 39.2 | .00028 | .00149 .017 .039 0.2
W 1,041 26.7 .00073 .00264 027 .051 0.3
Females, v v irinie i iinanaina 480 12.3 | .00000 | .00686 .000 .083 0.0
Females, 14-19, attendlng school 20 0.5 03090 | .19134 176 437 0.2
Unemployed. . vveseenernennnnanases 78 2.0 | .07552 | .04710 275 217 1.6
Worked less than 35 hours last
WEEK. it tvvinnnenrnnnnnna veeanens 242 6.2 .00281 01455 .053 121 0.2
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Table 6.--1960 ESTIMATED RESPONSE RELVARTANCES FOR AN ENUMERATION BY ONE INTERVIEWER IN AN AREA
OF
3,900 PERSONS; AND THEORETICAL SAMPLING RELVARIANCES OF A 25-PERCENT HOUSEHOLD SAMPLE OF
SAME AREA--Continued

Average census Relvariance Coefficient of .
Characteristic results variation fzz;gngi
to
Number |Percent sampling
pegions tgial Response | Sampling |Response|Sampling| variance
Occupation groups:
Professional, technical....vesune 160 4.1 .00026 02249 .016 .150 0.01
Farmgrs, farm mgrs., male........ 43 1.1 .00868 .08645 .093 . 294 0.1
Clerical....ovuuan. R Creanaes 218 5.6 | .00247 | .0l621 .050 .127 0.2
S8LeS WOTKeTS:tvas tatsesersrnnnen 117 3.0 | .00000 | .03109 .000 .176 0.0
Craftsgen, foremeN.eeesesecnnnsnas 218 5.6 .00408 01621 064 127 0.3
Operatives. ..o.ieseeeseens, ceeae 277 7.1 | .00281 | .01258 .053 .12 0.2
Farm laborers, paid workers, male 20 0.5 04845 .19134 .220 437 0.3
Wage and salary income:
NOME .+ s s sueneesennnntssanannsanns 1,248 32.0 | .00090 | .00204 .030 045 0.4
2,500 OF MOT€.vuseuerssss Creeenen 920 23.6 | .00026 | .00311 .016 .056 0.1
Males, less than $3,000¢......... 246 6.3 | 00745 | .01430 .086 .120 0.5
Females, less than $3,000.....04. 367 9.4 | .00322 | .00927 .057 .096 0.3
Males, $3,000 to $4,999......... . 261 6.7 | .00425 | .01339 .065 116 0.3
Females, $3,000 to $4,999........ 140 3.6 | .01060 | .02575 .103 . 160 0.4
Males, $5,000 to $6,999...... . 261 6.7 | .00320 | .01339 .057 .116 0.2
Females, $5,000 to $6,999.....4.. 27 0.7 | .02848 | .13640 .16% .369 0.2
Males, $7,000 to $9,999.......... 117 3.0 | .01118 | .03109 .106 176 0.4
Females, $7,000 to $9,999,....... &) (*y | .00000 (*) .000 ) 0.0
Males, $10,000 OF MOT€..e.usursen 51 1.3 | .00256 | .07300 .051 270 0.04
Females, $10,000 OT MOre......... (H ) .00000 () .000 (*) 0.0
Self-employment income:
$2,500 OT MOT€. . vvranasaseranenen 136 3.5 | .00704 | .02651 . 084 .163 0.3
Males, less than $3,000.....4044s 105 2.7 | .01235 | .03465 111 .186 0.4
Females, less than $3,000........ 27 0.7 | .07884 | .13640 .281 .369 0.6
Males, $3,000 to $4,999....000uus 39 1.0 | .00000 | .09519 .000 .309 0.0
Females, $3,000 to $4,999.....4.4 ") (*) | .16999 Yy | 412 M *)
Males, $5,000 to $6,999.....0.... 27 0.7 | 04805 | .13640 .219 .369 0.%
Females, $5,000 to $6,999........ ) (*) | .38484 *) .620 (M) (%)
Males, $7,000 to $9,999.......... 12 0.3 | .00000 | .31955 .000 .565 0.0
Females, $7,000 t0 $9,999........ (*) () | .00000 (&) .000 M) 0.0
Males, $10,000 OF IMOT€.ssssesssss 27 0.7 | .02354 | .13640 .153 .369 0.2
Females, $10,000 OF MOTE+ssenssns M (*y | .00000 ) .000 M 0.0
Other income:
$2,500 OF MOT€.ueeensencvesenrons 55 1.4 | .02865 | .06772 .169 . 260 0.4
Malea, less than $3,000....... ces 402 10.3 | .00003 | .00837 .005 .091 0.0
Females, less than $3,000...... . 296 7.6 | 00709 | .01169 .084 .108 0.6
Males, $3,000 to $4,999.0.vueusns 12 0.3 | .05200 | .31955 .228 565 0.2
Females, $3,000 t0 $4,999........ 16 0.4 | .13785 | .23942 .371 489 0.6
Males, $5,000 t0 $6,999.ccuees.n. () () | .02590 *) .161 ) (®)
Females, $5,000 t0 $6,999..0..... ) () | .co000 (*) .000 *) 0.0
Males, $7,000.t0 $9,999.cc.eerans *) () | .00000 ) .000 1) 0.0
Females, $7,000 to $9,999........ *) (*) {1.18107 (*) | 1.087 ) (*)
Males, $10,000 OF MOT€4.servanss. ) (*) | .00000 () »000 () 0.0
Females, $10,000 OT MOT€..reen .. *) (2) |2.44674 (*) | 1.564 M )
Veteran status:
World War II veteransS.....oesesss 324 8.3 .00304 .01062 .055 .103 0.3

From the paragraphs above, it is evident that the over-
all level of response variance decreased from 1950 to
1960. We are also interested in observing whether the
response variance decreased for identical items from
1950 to 1960, We cannot compare the estimates of re-
sponse variance since the response variances are func-
tions of the gize of the interviewers' assignment area.

1The number of persons in this category was less than .1 percent of the total population.
20n the bagsis of .l percent of the total population, this ratio would be less than 1.0.
30n the basis of .1 percent of the total population, this ratio would be greater than 1.0.

The value of p, goes down as the size of the assignment
area increases. The p, of 1950 was evaluated in an area
of 6,500 persons; the p, of 1960 was evaluated 151 an area
of 3,900 persons. However, the estimates of p, V' obtained

in 1960 when multiplied by (§L%99) is a valid multiplier
for a place of N persons, as long as the area is larger
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Effects of Interviewers and Crew Leaders 27

than the size of an }nterviewer's agsignment area. There-
fore, if we multiplied the 1960 estimates by 3,900/6,500,
we should adjust for the difference in sizes of area, and
would then be able to compare these estimates directly.

In comparing the 1950 and 1960 dataitis important to
take into account the va.triability ofboth sets of estimates.
Unfortunately, the variances of the 1950 estimates were
never estimated. The variability of the 1960 estimates
are taken into account. In chapter 9, the 98-percent con-
fidence intervals for these estimates are derived and
shown. The upper limits of these intervals are also
compared with the 1950 estimates of the response rel-
variances in table 7 which follows.

oOf the 20 identical items, the 1960 response rel-
variances were smaller for all but five items. Even the
upper limits of the 1960 confidence intervals are smaller
for all but five itema.

Of these five items, two were "not reported" cate-
gories for educational characteristics. In 1950, inter-
viewers were allowed to accept answers from neighbors
if they could not get an interview in the household. This
was not allowed in the 1960 procedures. This may explain

Table 7.--COMPARISON OF RESPONSE RELVARIANCES FOR IDENTICAL POPULATION ITEMS:

some interviewers getting ahigher nonresponse rate. This
did not occur for the three 'not reported' categories for
income characteristics. For those cases, the response
relvariances of 1960 are about 80 percent of the 1850
variances.

The variances of the 1950 estimates were not com-
puted, but it may well be that they were smaller than the
variances of the 1960 estimates, For one thing, the 1950
study was concentrated in 21 counties which were very
similar to each other, rather than spreadover the United
States. Also, the 1950 selection was a purposive one.
These facts would lead to reductions in variability of the
estimates, By the same token, however, they would lead
to bias in the estimates. It seems likely, therefore, that
the 1950 estimates are underestimates of the response
relvariances.

In view of the evidence above, we conclude that the
1960 response variances were decreased considerably
from the 1950 response variances. Since the introduc-
tion of self-enumeration on a large-scale basis was the
principal change in the census procedure, it seemslikely
that- self-enumeration was the prime cause of that
decrease.

1950 AND 1960 CENSUSES

Estimates of response relvariance Ratio to 1950 of--
1960 1960
Characteristic 1960 upper 1960 upper
limit limit
1950 x 2,900 X 3,900
6,500 ¢ 2,900 6,500 x 3,900
6,500 6,500
Educational attainment:
Highest grade not completed......... 04241, .00863 .00941 .20 W22
Grade 9 or higher.ieeeeeeiaiennnnees .00070 .00018 .00029 .26 AN
Grade 13 or higher...coveevirinnanns 02465 .00115 .00172 .05 07
Highest grade completed, not
reported..caciasss eerersesansses .. .13666 . 14005 .15284% 1.02 1.12
School enrollment:
Now attending school, not reported.. .20858 .35133 .38081 1l.68 1.83
Labor force:
Totaleisaveaess teevesianaaae Carranen .00035 .00017 .00025 49 .71
MaleS,vvsernoonsnnnnnans Cesinesaees . .00017 .00044 .00055 2.59 3.24
Femaleg....ovsun feseeseennraaas RPN .00200 .00000 .00028 .00 .14
Females, 14-19, attending school.... 04807 .01.854 .02969 .39 .62
Occupation groups:
Farmers, farm mgrs,, male......... o .03035 .00521 .01687 .17 .56
Farm laborers, paid workers, male... .02600 .02907 .04881 .81 1.36
Craftsmen, foremen....ceceesssrsocns .003% .00245 .00374 .62 .95
Wage and salary income:
None..essuse y cerasanes Cedrerrereann .00128 .00054 .00065 42 .51
$2,500 aNA OVET. ssssrenernresernnss . .00010 .00016 .00025 1.60 2.50
Not reported........... eeeas Ceeenas . 14605 .11480 .12400 .79 .85
Self-employment income:
$2, 508 a%n:il OVET ¢ vusanene Cereineeenes .0L794 00422 00574 24 .32
Not reported........ ceeeans Chernenes 15257 .11833 .13085 .78 .86
Other income:
$2,500 and OVEr.......s .00000 .01719 .02125 - -
Not reported..... Chasesaas Ceeeeenens .14699 11119 11939 .76 -81
Veteran status: 3 7
World War IT veterans....ooseseeeser 00341 00182 00241 -5 .
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D. CREW LEADER EFFECT ON 1960 CENSUS
STATISTICS

There were 75 population items for which estimates
of the response variance were computed for both the
clusters with and those without the crew leader effect.
These estimates are shown in detail in chapter 7. In this
part we are concerned with a comparison of the estimates
after allocation for nonresponse.

For most of the items studied, the crew leader effect
was close to zero. However, there were some items which
showed a very strong crew leader effect. For all three
of the mobility items the crew leader effect was very
strong. It was relatively strong for at least one item in
each characteristic studied., The effect of the crew
leaders was particularly noticeable for some of the non-
response items. Altogether, at least 15 items showed a
strong crew leader effect.

E, RESPONSE VARIANCES FOR NONRESPONSE ITEMS

In the detailed results in chapter 7 of this report and
in the summary, we see that the response variances for
nonresponse categories are larger than the variances for
other categories. This agrees with results found by other
researchers in the field, Eckler and Hurwitz[2 Jpoint out
that the most striking contribution from interviewer
variability was in the 'not reported' categories. The
detailed results in chapter 7 show that the estimates of
response variance for nonresponse items vary consid-
erably by type of area,

F. CONCENTRATION OF RESPONSE VARIABILITY

The interviewer-pairs who contributed especially high
estimates of response variance were identified for each
item,

Over half of the interviewer-pairs had three or fewer
high estimates for the 75 population items. Slightly under
half had three or fewer high estimates when the five
housing items were also considered. This indicates that
most interviewers who produced a high estimate for one
item did not do so consistently for all items.

About 10 percent of the interviewer-pairs produced
high values for eight or more items. These interviewers
were probably those who did not understand the training,
or did not do their work carefully. It is this 10 percent
which could probably benefit from retraining if there
were a way to identify these interviewers early in the
enumeration.

Similarly, only about 5 percent of the interviewer-
pairs produced high values for four or more of the six
nonresponse items.

From these results we can see that mostinterviewers
may do badly on one, two, or three items but may not
perform badly for the complete enumeration. Only about
10 percent of the interviewers do bad work consistently
for many characteristics.



Chapter 7--DETAILED RESULTS BY SUBJECT

HOUSING ITEMS
A, of a reduced sample (either 5 or 20 percent). From the

list of available items, 10 were selected for analysis
from among the 25-percent sample items. Of the items
selected, eight referred to gross rent and four of these
were quantitative items, not 0-1 variates. The re-
maining two items referred to the year the unit was

b_uilt. The housing questions selected are shown in
figure 6.

There were very few housing items inthe 1960 census
asked of all sample housing units which were common to
poth the block and non-block schedules. (Block schedules
were used in large cities for which statistics were pub-

1lighed for blocks.) Though there were many items in-
" cluded in the housing census, most of them were asked

H43. In addition ta rent, M= H44, If “Yes” in HA3 and if occupied—

does renter pay for— What iiothc average cost for—
" ' A a. Electricity? . Blechicity? % 234 5617879
rffﬁﬁ::?;avﬁ:.:um:‘ this In 1959 or 1960 - - O v Yes O -:> ey Tne OOO00O0 0OOOQCO
1955 to 1958 . _ .. @) N O gits OQQOO QOOCOO
1950 to 1954 - _ . __ O b. Gas? b. Gas? ¢ 001 2 34 5 67 8%
1940 to 1949 _ ____. O Yes O —> Tens OOCO0O QOUOO
1930 to 1938 ____. O N O beits OO O OO O0000
1929 or eatlier. ____ O c. Water? ¢ Water? $ 01 23 4 5 6 7 8 9
. Yes O —> Tens OOOCOO ©OOQO
b O tnits OO 000 0000
H45. In addition fo rent, Ha6. If “Yes” in H45 and if occupied—

daes renter pay for— X What is the total yearly cost for—
oil. coal Oil, coal, §0 1 23 4 5 67 89
4 r wood or X

wood or kerosene? ids OOO0O0O0 00000
kerosene? vy, ) —> Tns OO00OO 00000
NoO! s COOQO0 00000

Figure 6.--Questions H20, H43, H44, H45, and H46 on housing, 1960 Decennial Census schedule.

i For item H20, the response variance was computed
for the categories "1929 or earlier,” and "year built
not reported", The computed values were quite high.
The interviewer was told that in cases where the re-
spondent did not know the year built, he was to ask the
owner, manager, or janitor for multiunit structures. In
the training session it was stressed that the time re-
ferred to was the time of original construction, not of any
remodeling, additions or any other work. It may be that
a misunderstanding of some of these points contributed
to the large response variances.

Ttem H43 consisted of three parts for occupants of
rented housing units to complete on whether they paid
for electricity, gas, and water, in addition to rent. H45
was a corresponding question on payment for fuel. Item
H44 was the average monthly cost to the occupants for
each utility they paid for. HA6 was the annual cost of
fl{el if they paid for fuel. The instructions to the inter-
viewers were fairly detailed.

Items H43-46 were edited in a sequence of operations.
The editing was intended to correct careless marking

of the schedules by interviewers, and to correct incon-
sistencies. Several patterns of allocation were devised
for blanks. (For a description of the interviewers' in-
gtructions and the editing and allocation processes for
these items, see Bureau of the Census, 1960 Censuses
of Population and Housing: Procedural History, pp. 245-

241.)

1. Estimates of response variance for selected 1960
census nousing statistics

Table 8 shows the estimated response relvariances
and coefficients of variation for the selected 0-1 items.
The estimates of census sampling relvariances and co-
efficients of variation shown in columns 4 and 6 re-
spectively, were computed from table III, page LXXIV,
Bureau of the Census, U.S. Census of Housing, 1960,
Volume I, States and Small Areas, Part I: United States
Summary, Both the estimates of response relvariances
and sampling relvariances apply to an enumeration by one

interviewer in an area of about 1,300 housing units.*

E—— e

tan area of 1,300 housing units was taken to correspond to an area
of 3,900 population.

29




30 Evaluation and Research Program, 1960 Censuses

Table 6. --ESTIMATED RESPONSE RELVARTIANCES FOR SELECTED HOUSING CHARACTERISTICS FOR AN ENUMERATION
BY ONE INTERVIEWER IN AN AREA OF 1,300 HOUSING UNITS AND CENSUS SAMPLING RELVARIANCES FOR AREA

OF SAME SIZE
Average census . Coefficient Ratio of|Standard
. results Relvarience of variastion response|error of
HOUSlI.Ig . to response
characteristics Number | Percent ) sampling| rel-
of of Response| Sampling|Response |Sampling | yaniancel variance
units | total
Total dwelling units..,| 1,300 | 100.0 - - - - - -
A, Without Crew Leader Effect
Occupied, rented housing
units paying for--
Electricity:
Before alloeation....... . 264 20.3 .00788 .01250 .089 .112 .63 .0008L
After allocation......ve.. 281 21.6 00379 .0L154 062 .107 .33 .00068
Gas:
Before allocation........ 218 16.8 | .01276 .01592 L113 126 .80 .00157
After allecation...oa.o.. 235 18.1 | .00848 QL4377 .092 .120 .59 | .00132
Water:
Before allocation.e.e.es. 78 6.0 .13669 .05523 .370 .235 2.47 .01836
After allocation......... 85 6.5 | .12531 .05045 354 . 225 2.48 .01643
Fuel:
Before allocation........ 83 6.4 02790 .05133 .167 . 227 54 .00205
After sllocation..cv.ue.s 9l 7.0 14710 04715 384 217 3.12 .01257
Year built 1922 or earlier
Before allocation........ 619 47.6 | .00295 .00339%9 054 .058 .87 .00018
After allocation........ . 634 48.8 .00236 00325 049 .057 .73 .Q0019
Year built not reported...... 38 2.9 | .48828 .10958 .699 .331 4461 .02832
B. With Crew leader Effect
Occupied, rented housing
units paying for--
Electricity:
Before allocation..... 272 20.9 | .00689 .01201 .083 .110 .57 1 .00040
After allocation......... 290 22.3 | .00313 .01110 056 .105 .28 | .00027
Gas: .
Before allocation..... 224 7.2 | 01213 .01548 .110 .124 .78 1 .00075
After allocation..sievn.. 238 18.3 | .00852 01419 .092 119 B0 00067
Water:
Before allocation........ 83 6.4 .2289L .05133 478 227 4.46 01766
After asllocation......... 88 6.8 20915 04801 457 .219 4.36 .01606
Fuel:
Before allocation...ae... S0 6.9 | 04245 .04853 .206 . 220 .87 .00355
After allocation...... 99 7.6 | 17282 .04322 416 .208 4.00 | .0L487
Year built 1929 or earlier
Before allocation. ..., 593 45.6 .00394 .00361 .063 .060 1.09 .00017
After allocation...cvav.. 6lée 474 .00283 .00339 .053 .058 .83 .00013
Year built not reported..... . 38 2.9 | 74468 .10958 .863 2331 6.80 | .03097
The estimates of response relvariances are generally variability are shown in column 8 of table 8. Figure '?
higher than for most population characteristics. Notice, shows the confidence intervals for the housing items,
from column 7 that for only one item was the response omitting the nonresponse item. The first block on the|
variance less than one-half of the sampling variance. chart refers to "paying for electricity." The first bar!
It is easy to see that if the response variances are is the confidence interval for the response relvariance!
ignored in the computation of the variability for these without the crew leader effect and before allocation. The
items, the total mean-square error of these statistics second bar shows the same item after allocation. The |
will be seriously underestimated. next two bars show the item with the crew leader effect,
, A . before and after allocation. The final two bars show the
Estimates of the variability of the response variances - .
; ; nfidence intervals for the added eff
were calculated as described in chapter 9and 98-percent lc;)ade(i“as effect due to crew
confidence intervals were constructed. The estimates of ‘

\
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The following observations are evident from this
chart:

1. I the confidence interval encompasses the zero
line, the estimate of response relvariance is within
sampling variability of zero. Notice thatnotone estimate,
with or without the crew leader effect, was within sam-
pling variability of zero. In fact, the confidence intervals
do not include zero and the lower endpoint is higher than
zero for all the items. Notice the confidence interval for
"paying for water' with the crew leader effect. The lower
endpeint for the interval before allocation is so high it
cannot be shown on the chart.

2. The confidence intervals for the added effect dueto
crew leaders occasionally include zero. This means that
the crew leader added little or nothing to the response
variance. This was true for paying for electricity, paying
for gas, paying for fuel, after allocation, and built in 1929
or earlier, after allocation.

3. The longer the confidence interval, the larger is
the variance associated with the estimate of response
variance. While the intervals for paying for electricity
and gas were fairly short, and the intervals for built in
1929 or earlier were very short, the ones for paying for
water and paying for fuel were very long. Notice espe-
cially the long interval for the added effect due to crew
leaders for the paying for fuel item after allocation.

4. Allocation tended to push the confidence interval
in the direction of the zero line for all items except pay-
ing for fuel. For that item, the allocationprocess pushed
the interval fayrther away from zero and increased the
variability of the estimate of response rvelvariance. This
may have been caused because fuel was edited separately
from the other gross rent components since it was re-
quested on a yearly basis,

Because there are only two housing characteristics~-
gross~-rent components and year built--for which response
variances are available, it is incorrect to apply the
measures of response variance for those items to all
housing items. However, as pointed out inthe paragraphs
above, these response variances were very large. We

have used the factor computed from the items studied to
apply to all housing characteristics. However, readers
who want to use a different factor can adjust the data
accordingly.

Powell and Pritzker [15] show that the proportional
increase in the variance of an estimate for any area

; ; 5 . 2 2
larger than the interviewer's assignmentareais Py94/9,

(defined in chapter 4). These ratios are shown in column
7 of table 8. Because the ratios vary over the items, the
median value of the ratios shown in the estimates with the
crew leader effect is used to approximate the relation-
ship between the sampling and response variances. This
median ratio is .87. Therefore, the sampling variance
should be muitiplied by a factor of 1.87to obtain a figure
for the total variance that accounts for the increased
variability due to the response variance. This reflects
both the interviewer and the crew leader effect.

Table 8 shows estimates of 0-1 variates only. There
were also four quantitative items for which response
relvariances were computed. Table 9 shows the estimates
for these gross rent items.

Since sampling variances for these items were not
computed in the census, we do not show the ratio of
response to sampling variance. An interesting result
in table 9 is that, except for "yearly cost of fuel," all
the estimates without the crew leader effect were larger
than those with the crew leader effect. Of course, the
crew leader must make a contribution to the response
variance. The relationship observed in these estimates
cannot be ascribed to sampling variability, but no other
explanation has been found.

Figure 8 shows the confidence intervals for the
response variances of these quantitative items, The fol~
lowing observations are evident from this chart:

1. The lower endpoints of the confidence intervalsfor
the response relvariances did not include zero, except
for the intervals showing the added effect due to crew

Table 9.--ESTIMATED RESPONSE RELVARIANCES FOR QUANTITATIVE GROSS RENT ITEMS FOR AN ENUMERATION
BY ONE INTERVIEWER IN AN AREA OF ABOUT 1,300 HOUSING UNITS

Response Response coeffi-
Average value relvariance cient of variation
Ttem Without With Without With Without With
crew crew crew crew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect
Monthly cost of electricity:
Before allocation....seeeevevvesnsns $7.49 $7.27 .10016 .03296 316 .182
After allocation...ivseeeenvenesnnse 7.54 7.30 06869 .03714 . 262 .193
Monthly cost of gas:
Before allocatioN..ise.csss PPN . 7.80 7.51 .08413 .04633 . 290 .215
After allocation..... srsreens cesanns 7.82 7.55 06497 .05409 .255 .233
Monthly cost of water:
Before allocation..ecesassvsnnsioss b oot 3.82 69444 .25372 .833 . 504
After allocabion.e.eeorersvsssvanass 4,48 3.83 77750 .33115 .882 575
Yearly cost of fuel:
Before allocation...... Ceesrasane es 148.24 144.25 .05392 .05327 .232 .231
After allocation...cceeecenas ciees 142,38 138.63 .05239 04736 .229 .218
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Table 10.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR HOUSING ITEMS FOR HIGHLY URBAN,
OTHER URBAN AND RURAL AREAS

Ratio of response to sampling variance
Highly urban Other urban Rural
Housing items Without With | Without With | Without With
crew crew orew crew crew erew
leader leader | leader leader i leader leader
effect effect | effect effect | effect effect
OCCUPIED RENTED UNITS
Paying for electricity:
Before allocation.eseeerocennsass 1.52 .78 40 .56 .04 by
After allocation......iavvuans P 1.12 .40 .00 .34 .03 .08
Paying for gas:
Before allocation.......... PP 1.54 .92 48 .98 40 .36
After allocation..eieseserrscenns 1.24 .52 24 .94 W41 .10
Paying for water:
Before allocation.....isvveesnns . 13.07 34 .66 .79 .57 1.26 .75
After allocation....ceceuans teees 11.60 31.69 .78 .66 1.43 .50
Paying for fuel:
Before allocabion..sivesscsaseean 1.53 .88 .38 .60 b 1.31
After allocation.......... Ceeraas 11.50 20.56 2.80 .81 .79 1.85
YEAR BUILT
1929 or earlier:
Before allocation.sssesevacenennn 1.89 1.59 .65 1.10 .55 .99
After allocation.ieeeveesne FPIFIN 1.15 .89 .58 .92 T .83
Year built not reported....... s 5.14 2.93 3.06 3.53 4.75 13.10

leaders. The response relvariances were large, but not
as large as for '"paying for water' as shown on figure 7.

2, The confidence intervals for the added effectdueto
crew leaders all include zero. This is, for at least two
of the items--cost of electricity and cost of water--
because of using a restricted estimate. {See page 15.)
If the end-points of the confidence interval were negative,
they were replaced by zero.

3. The confidence intervals are not especially long
when compared with some of those for the 0-1 variates
shown in figure 7. This indicates that the sampling
variability of the estimates of response relvariance
were not especially large,

4. Allocaticn tended to reduce the response rel-
variance for the data without the crew leader effect (with
the exception of the item 'cost of water"). It tended to
increase the response relvariance for data with the crew
leader effect except for 'cost of fuel."

2. Estimates of response variance by type of area

A description of the basis for dividing the clusters into
highly urban, other urban, and rural areas is given in
chapter 6. The response relvariances were computed
for the housing items for these three types of area. Table
10 shows the ratios of response to sampling variance for
the housing items which are 0-1 variates.

Except for the highly urban areas, the estimates with
the crew leader effect are generally the larger. All of
these estimates are subject to sampling variability. The

estimates of sampling variability were not computed for
the estimates of response variance by type of area. How-
ever, there were fewer clusters inthe highly urban areas
than in the other two areas, so the sampling variability
for these estimates is larger. The other urbanareas had
the most clusters, so the estimates are probably subject
to the least sampling variability,

Notice that the effect of allocation is génerally to
decrease the response variance except for the "paying
for fuel" item. This same effect was notedin the previous
section. From the results shown in table 10, it is obvious
that in applying these estimates of response variance to
a specific area, itisimportant to identify the type of ar ea,
and apply the estimates corresponding to thattypeofarea.
Medians of the ratios of the response to sampling vaxri-
ances were computed by type of area both with and without
the crew leader effect. Table 11 shows thege medians.

Table 11.--MEDIAN RATIOS OF RESPONSE TO SAMPLING VARI~
ANCES FOR HOUSING ITEMS FOR HIGHLY URBAN, OTHER
URBAN, AND RURAIL AREAS

Median ratio of response

to sampling variance
Type of area

With crew
leader effect

Without crew
leader effect

Highly urban...... 1.54 .92
Other urban....... .58 .81
Rural....... P .55 .75
Alliieieernennanes .83 .87




Effects of Interviewers and Crew Leaders

The response variances were also produced for the
quantitafive gross rent items. These estimates also
yaried depending on the type of area, For almost every
jtem, for each type of area, wefindagain the unexplained
fact that the estimate without the crew leader effect was
greater than the estimate with the crew leader effect.

3, Comparison of 1950-1960 levels of response variance

It is difficult to make a valid comparisonof the levels

of response variance for housing characteristics from

1950 and 1960 because none of the items studied were the
same. The items selected in the 1950 EVS were asked of
211 housing units in 1960 (i.e., were not sample items) and
So were not included in the 1960 RVS.

Table 12 shows the estimates of response rel-

~ yariance for selected items from the 1950 EVS. The

estimates of the sampling relvariance are theoretical
and are not estimated from the census results. The
estimates are theoretical relvariances derived from
agsuming a 25-percent simple random sample of housing
units without replacement in an area of 1,992 housing
units. For housing characteristics,

2_N-n 1 Q
Vs N-1"n" " P
. 3. Q
“ dn " P
. 3
= 1902 P (7.1)

' The sampling relvariances shown were obtained by sub-

gtituting the values of P and Q = 1-P ghown in column 2,

Tt was assumed that the level of the response variance
in 1950 was about equal to the sampling variance of a 25-

| percent household sample. Figure 0 shows the 25-percent
- sampling variance function of equation 7.1 with the re-

sponse coefficients of variations plotted on the same
graph. Approximately one-half of the points are above the

- sampling variance function and about one-halfbelow.

35

) To provide comparisons of 1950 data with 1960 data,
similar estimates of sampling relvariance were derived
from the same sampling variance model for the 1960
data. In this case, 4n was 1,300, so

2. 3

N S
Vs 1,300 °

= (7.2)
Only the estimates without the crew leader effect were
used, since crew leader effect was notmeasuredin 1950.
The appropriate relvariances were found by substituting
the values of P and Q = 1-P from table 8. A 25-percent
sampling variance function was assumedto be correctfor
the 1960 data also. Aboutone-half the points are above the
curve, and half below as shown in figure 10. The 25-per-
cent sampling variance function seems toprovide as good
a fit for the 1960 data as for the 1950 data.

Since the housing characteristics studied for 1950
were not the same ones as those studied for 1960, even
though a 25-percent sampling variance function provided
as good a description of the 1960 estimates as the 1950
estimates of response variance, it is not possible to say
that the overall levels of response variance were the same
in 1950 and 1960 for housing characteristics. At this
point, all we can say is that the response variances for
housing characteristics were high both in 1950 and in
1960.

4, Summary of data on housing items

a, Large response variances were found for all
housing items investigated. For only one of the 0-1
variates--paying for electricity, after allocation--
was the response variance less than the sampling
variance. In many cases, the contributionfrom the
response variance to the total mean-square error
of these housing statistics was greater than the
contribution from the sampling variance.

The crew leader effect for many of the housing
items studied was within sampling variability of
zero. Therefore, we may assume that, for these
characteristics, the crew leader adds little or
nothing to the variability of the statistics,

Table 12.--1950 EVS: ESTIMATED RESPONSE RELVARIANCES FOR AN ENUMERATION BY SEVEN INTERVIEWERS IN
AN AREA OF 1,922 HOUSING UNITS AND SAMPLING RELVARIANCES OF A 25-PERCENT HOUSEHOLD SAMPLE OF

SAME AREA
Average census : Coefficient .
result Relvariance of variation |Retio of
response
Characteristic Number | Percent t?_-
of of Response |Sampling| Response | Sampling] samg ing
units total variance
Total dwelling units:

Occupied, total..sseeanans cenaes . 1,897 95.2 .00000 .00008 .000 .009 0.0
Owner occupled..isevensnes ceens 1,249 62.7 .00102 .00090 .032 .030 1.1
Rentexr occupied..ssrvecsovanaee 648 32.5 .00372 |1 .00313 .061 .056 1.2

Vacant, for sale or renb......... 20 1.0 .03422 .14910 185 .386 0.2

Other vacant and nonresident..... 76 3.8 .00000 | .03813 .000 .195 0.0

Condition and plumbing:
No bath or dilapidated....... vee 652 32.7 .00518 .00310 072 .056 1.7
No water or dilapidated........ .o 334 16.8 .02016 00746 142 .086 2.7
Persons per room:
1.5 or more persons per IoOmM....: 76 3.8 .02690 | .03813 164 .195 7
Number not reported......cceeeses 27 1.3 .08762 11434 .296 .338 .8
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c. For most of the 0-1 variates studied, the alloca-
tion process tended to decrease the response
variance. A notable exception to this was the "pay-
ing for fuel" item.

d, There were large differences in the response
variances of the housing items depending on the
type of area--highly urban, other urban, or rural.

e, The response variancesfor housing statistics were
large both in 1950 and in 1960. Since the charac-
teristics studied in 1950 and 1960 were not the
same, it is not possible to make any comparisons
of the levels of response variance in 1950 and
1960.

NATIVITY

Figure 11 shows the question used in the 1960 census

to determine the nativity status of the population.

The information was used to classify the population

into native born and foreign born. Persons who left this
item blank were assumed to be native born, unless other
entries indicated otherwise. The interviewer was sup-
posed to fill a circle for 'this State' or write in the
name of the State or foreign country of birth, For persons

P8. What State or foreign country was he born in?
Mark circle or write name of State, country,
U.8. possession, etc. Distinguish Northern
Ireland from Ireland (Eire).

This
State - OR

(Different State, forsign country, U.S, possession, sic.)

Figure 11,~-Question P8 on nativity, 1660 De-
cennial Census scheduie.

born in hospitals, interviewers were instructed to enter
the State of the mother's residence, not the State the
hospital was in, For a discussion of the instructions tg
interviewers, and the coding, editing and allocation
process for this item, see [21], pp. 194-195.

1. Estimates of response variance for 1960 census
nativity statistics

Table 13 shows the estimated response relvariances
and coefficients of variation for the two nativity items,
Sampling relvariances and coeifficients of variation were
computed for these statistics from the following formula:

2 _ 2,43 Q
VS _W' k (7.3)

where N is 3,800, where P is the percent shown in
column 2 of the table and Q = 1-P. The 2.43 is a factor
reflecting the effect of ratio estimation, geographic
stratification, and so forth in the census estimation
process. This factor was computed during some calcula-
tions from a preliminary sample of the 1960 censug
results. The value of k for nativity items is (1.4)2, For
most characteristics the use of the household as a sam-
pling unit increased the variance above what would he
expected for a simple random sample of the same num-
ber of persons. Sample items such as nativity tend to
have a similar value for all members in a household and
may have a higher variance than if a sample of persons
were used. Thefactor kreflects this increase in variance,

It is immediately apparent, that though the response
relvariance is not very large in magnitude, it is very
large in comparison with the sampling relvariance, at
least for the native born category. It is also apparent
that the crew leader effect for that category is quite
pronounced,

Table 13.--ESTIMATED RESPONSE RELVARIANCES FOR NATIVITY FOR AN ENUMERATION BY ONE INTERVIEWER
IN A PLACE OF 3,900 PERSONS

Average cemsus | poyyapiance | Coefficlent of o ... of [Standard
results ) variation response |error of
Netivity ) to response
Number }Percent sampling |rel-
of of Response |Sampling | Response |Sampling |, o i anae variance
persons| total
Total persons........ +»| 3,200 | 100.0 - - - - -
A. Without Crew leader Effect
Native born:
Before allocation..... seens) 3,592 92.1 ] .00037 .00010 .019 .010 3.7 .00006
After allocation.,.........| 3,705 95.0 00024 .00006 .015 .008 4.0 .00006
Foreign born:
Before allocation.......... 230 5.9 .0077L LQL947 .088 140 401 00178
After allocation.,...... Caes 195 5.0 .00760 .02321 .087 153 .33 .00166
B. With Crew Leader Effect
Native born:
Before allocation..........| 3,631 93.1 | .00114 .00009 034 .009 12.7 .00004
After allocation..... cieaed 3,705 95.0 .00036 .00006 018 .008 6.0 .00004
Foreign born:
Before allocation.......... 191 4.9 .00000 .02369 .000 .154 .00 | .00165
After allocation......uuu.. 195 5.0 .00000 .02321 .000 .153 .00 | .00L66




Effects of Interviewers and Crew Leaders 39

Estimates of the variability of the response rel-
variances were computed and the corresponding 98-
percent confidence intervals. For the native born cate-
gory, the confidence interval does not include zero, for
either the estimate with or without the crew leader
effect. For the foreign born category, the estimate with
the crew leader effect is zero, and without the crew
leader effect is greater than zero with the confidence
interval not including zero. Figure 12 shows these con-
fidence intervals.

For the native born item, the confidence intervals
are short and close to the zero line, Notice, too, that
the confidence interval for the added effect due to crew
leaders is above the zero line before allocation. This
indicates that the crew leader did have an effect on this
item,

For the foreign born item, the confidence interval
for the response relvariance without the crew leader
was farther above zero and longer, indicating that there
was more variability in the estimate of response variance
for this item. The crew leader hadno effect on this item.

As with the housing items, it would be helpful to have
a factor by which to multiply the sampling variance to
reflect the proportional increase in the variance accounted

Figure 12. 98-Percent Confidence
Intervals for Response Relvariances

Nativity Items

10 10
- ]
09 Y1 - Without crew leader before allocation 7 09
Y2 - Without crew leader after allocation
.08 = X1 - With crew leader before allocation T .08
X2 - With crew leader after allocation
07 |- 21 - Added effect due to crew leader before allocation .07
Z2 - Added effect due to crew leader after allocation
[
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Native born Foreign born

for by the increased variability due to interviewers and
crew leaders. Because there are only two items, and
the estimates with and without the crew leader effect
are so different, it is difficult to assign a value to the
multiplier. A conservative approach is to use 3. This
will underestimate the value for native born, and over-
estimate the value for foreign born. X a person had a
specific item in mind for which he wanted to estimate
the increase in variance due to interviewers and crew
leaders, it would be more appropriate to decide which of
the two items listed it resembles. He should then apply
the multiplier for that item. For example, suppose a
person were interested in the item 'native-born white
persons, 14 years and over.' This clearly resembleg
the "native born" item. 'Therefore, he should use the
factor 6.0 (from column 7 of table 13) to measure the
increased variability due to interviewers and crew
leaders.

An examination of the effects of allocation show that
the allocation process effectively decreasedthe response
variance for the native born category. The effect for the
foreign born category is not so striking, though there
was a decrease. The effect of allocation is partially
explained when it isnoted thatblanks were always changed
to native born,

2. Estimates of response variance by type of area

We are interested in kmowing whether the response
variances for the nativity items varied by type of area.
Table 14 shows the ratios of the response to sampling
variance for highly urban, other urban, and rural areas.

The rural areas produced extremely high response
variances for the native born category, and the crew
leader effect was especially noticeable. The sampling
variances of these estimates were not calculated, so
we do not know whether these estimates may be within
sampling variability of one another,

3. Comparison of 1950~1960 levels of response variance

An exact comparison of the response variances for
nativity items from 1950 and 1960 is not possible. In
1950 the items investigated were 'native white" and
"foreign white." In 1960 the items were 'mative born"
and "foreign born."

I we compare the ratios of the response to the
sampling variances for native born and native white and
foreign born with foreign white, the ratio is smaller in
1960 for the foreign born category but larger for the
native born category. However, these comparisons are
not very meaningful because of the differences in con-
cepts.

4. Summary of data on nativity items

a. The response variance for the native born item is
very large in comparison with the sampling
variance for that item. This is probably an
indication that some interviewers did not bother
to ask the question or if it was left blank on
the household questionnaire, they assumed the
answer to be native born.
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Teble 14.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR NATIVITY ITEMS FOR HIGHLY URBAN,
OTHER URBAN, AND RURAL AREAS

Ratio of response to sampling variance

Highly urban Other urban Rural

Nativity items
Without With Without With Without With
crew crew crew crew crew crew
leader leader leader leader leader ledder
effect effect effect effect effect effect

Native born:

Before allocation..... erarereenaas . 3.13 1.06 3.14 3.43 8.00 23.50
After alloeation...... 2.75 .39 4,80 1.00 4.00 45,50
Foreign born:
Before allocatiof....... seseessrunas 52 .00 .23 +29 .10 .00
After allocationieciveases Ceierenans .53 .00 . 24 .31 11 .00
b. The crew leader effect was large for the native P12. In what year did he move into this house
born item, before allocation. This may be due to . {or apartment)? Mark date of lust move
the fraining by the crew leaders of their inter-~ 195 0 1u’?l. lzsit to c
viewers, or it may have been due to the editing of 960 O arch 1935 O
the schedules done by the crew leader at regular 1958 ... 0 Aok #50-53. .. Q[ Skip
times during the enumeration. It may reflect the 1957 ... O 'prs 13;0-49,____ O l;;”
fact that some crew leaders allowed more non- April 1955 t0 ‘szy';f earlier ()
responses than others. During the allocation, Dec. 1936 O lived here . O
nonresponses were changed to native born. P13a. Tn what cify (of fown] &id he Tive on
Born April o ) April 1, 19557
¢. Allocation tended to decrease the response vari- 1955 or later ' Skip to next person
ance. This house__ .. 3 Skip to P14
Not in a city_. O Skip to Pl3e
This city. - - - O

d. There were large differences in the response
variances of nativity statistics depending on the
type of area-~highly urban, other urban, or rural.

Different city—> Specify...........oiiiia

P13b. If city or town~Did he live inside {Yes
the city limits?  Jy, O

e. Comparisons bhetween 1950 and 1980 response

variances for nativity statistics are meaningless P13c. In what county (and State) did he five?
because of the differences in concepts. This county ©
Different Coumby. .oviinin it
county—->Specify
State. .., ....

{or foreign ;:o'ur‘lt.ry',.:'t(i) T

C. RESIDENCE IN 1955

, . . Figure 13,-~-Questlons P12 and P13 on
On the census questionnaire, the questions shown mobility, 1960 Decennial Census

in figure 13 were included for the purpose of discovering schedule.
the mability of the population in the pre ceding 5 years.

Thig was a complex item for interviewers tofill. P12 1. Estimates of response variances for residence in
was to be filled for every person. Then, depending on the 1905 items
answer to P12, the interviewer wag to fill P13a or skip .. z
to P14, a new characteristic. In P13a, if the person was Table _15 shows the estimated response relva%-la.nces (
five years of age or over, or had not lived in the same and coefficients of variation for the residence in 195§
house on April 1, 1955, the interviewer was to fill P13b items. Sampling relvariances and coefficients of va ria-
or Pl3c or both. The understanding an interviewer had tion were computed using equation 7.3, where, for these
of the patterns of filling these items was largely de- items, k was (1.8)%. The estimates refer to places df ;
pendent on his understanding of the training on these 3,900 persons. ‘l
items. The crew leader had the opportunity of affecting Ninety-eight percent confidence intervals were con-

the data for this item both by his training on the con- structed for the response relvariances with the crew
cepts and by his field editing of this item. As is shown leader effect, without the crew leader effect, and fox the
12 table 15, the crew leader had a considerable effect on added -effect due to crew leaders. These confidence

esge data. intervals are shown in figure 14.
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Figure 14. 98-Percent Confidence
Intervals for Response Relvariances

1955 Residence ltems
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Different house, Different county
same county or abroad

Same house

Notice that confidence intervals for only one item
include the zero line-~the one for '"same house,' without
crew leader effect. Indeed, the crew leader effect shows
very dramatically for all three items. Probably the crew
leader effect was determined by the understanding the
crew leaders had of the questions.

Figure 14 also shows the effect of allocation. Only
about .8 percent of the population were allocated a re-
sponse and 1,8 percent were left ag nonresponse. There
are no shifts shown for the "same house" category and
only minor shifts for the "different house, same county"
category.

We would like to develop a multiplier of the sampling
variance to reflect the proportional increase in the vari-
ance of an estimate due to response variance. If we use
the data which includes the crew leader effect, a factor
of about 2.8 would be appropriate for all but the "same
house'" category. However, the multiple should be used
only as a rough approximation, Auser should decide which
of the three items in table 15 is most like the item he is
interested in and then apply the appropriate ratio shown
in column 7.

2. Estimates of response variance by type of area

Table 16 shows the ratios of response variance to
sampling variance for mobility items for highly urban,

other urban, and rural areas. The crew leader effect is
especially noticeable in the rural areas, and isalso very
strong in other urban areas. Only in highly urban areas
are some of the estimates without the crew leader effect
larger. These estimates may be within sampling vari-
ability of each other but we do not khow since the esti-
mates of sampling variability were not computed. As
with the other characteristics, the response variance
varies considerably depending on the type ofarea.

3. Comparison of 1950-1960 response variances

The guestion on mebility in the 1950 census referred
to residence 1 year earlier rather than 5 years earlier.
For that reason, data on the relationship of the response
variances are not comparable. However, if we are will-
ing to accept the differences in concept, it may be of
interest to make a limited comparison of the 1950 and
1960 data.

Since the estimates of response variances are not
directly comparable, we will make the comparisons of
the ratios of response to sampling variance. The data
from 1960 is without the crew leader effect since that
component was not measured in 1950, Let us assume a
theoretical sampling variance model as follows:

N

number of persons in population

n = number of persons in sample
P - proportion of population having characteristic
Q=1-P

intraclass correlation within households

©
"

=]
it

average number of persons per household.

The sampling relvariance is:

2 - e
\ =%’ﬁ’.—lﬁ.%[1+p(n-1)]

d-% L 201+ p@1)] (7.4)

Assume a 25-percent sample, S0 n/N = 1/4. Alsofor this
characteristic assume p = 0.8 and @i = 3.5. Then

2.3 1 Q
VS 2Z 5D [1+ 0.8(2.5)]
.1 Q
=In'?'3(3)
8 9
= 4n " P
.9 Q
=*N—.—I—) (7.5)

For the 1950 experiment, N = 6,500; for the 1960 experi-
ment N = 3,800,
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Table 15.--ESTIMATED RESPONSE RELVARIANCES FOR MIGRATION ITEMS FOR AN ENUMERATION BY ONE INTERVIEWER
IN A PLACE OF 3,900 PERSONS

Coefficient of

Average census Leie Rt

goul‘os Relvariance variation atio of |Standard

res response |error of

Residence 5 years earlier Number |percent to responas

sampling rel-

nse| Samplin
of of  |Response [Sampling|Respo: P gveuz‘iance variance

persons | total

A, Without Crew leader Effect

Same house:
Before allocation..eseeessas 1,767 | 45.3 .00013 | .00244 011 049 .05 00014
After allocation...ese.snsas| 1,786 | 45.8 .00013 | .00239 .01 049 .05 .00014
Different house, same county:
Before allocation......esvs. 885 | 22.7 .00353 | .00687 .059 .083 .51 .00059
After allocation...eeeseese. 885 | 22.7 .00351 | .00687 .059 .083 W51 .00060
Different county or abroad:
Before allocation...eeeeees. 714 | 18.3 00324 .00902 057 .095 .36 .00051
After allocatioN...seesersos 757 | 19.4 .00385 ,00839 062 .092 46 00047

B, With Crew lLeader Effect

Same house:

Before allocation......... .. 1,802 | 46.2 .00158 | .00235 .040 .048 67 .00021

After allocation......ouvun. 1,786 | 45.8 .00156 .00239 .040 .049 .65 .00020
Different house, same county:

Before allocation.......... . 885 | 22.7 .01929 | .00687 .139 .083 2.81 .00119

After allocation....eveaeess 893 | 22.9 .01891 .00680 .138 .082 2.78 .00118
Different county or abroad:

Before allocation...vevevens 714 | 18.3 .02578 | ,00902 161 .095 2.86 .00177

After allocation...... ereas 757 | 19.4 02476 .00839 .157 .092 2.95 00172

Teble 16.--RATI0OS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR MIGRATION ITEMS FOR HIGHLY UREAN,
OTHER URBAN, AND RURAL AREAS

Ratio of response to sampling variance

Highly urban Other urban Rural
Residence in 1955 items
Without With Without With Without With
crew crew crew crew crew crew
leader leader | leader leader | leader leader
effect effect |effect effect | effect effect
Same house:
Before allocation..... S rareaees s .87 .56 .08 .75 .00 58
After allocation..vevieviennensnnnes .85 57 .06 77 .00 .53
Different house, same county:
Before allocatioN.ie.eseviass, .29 1.22 1.03 1.62 .00 6.00
After sllocation........ Ceriienaas . .34 1.24 1.04 1.62 .00 5.90
Different county or abroad:
Before allocabtion.eivisivieieinernnn, .75 .33 5.28
After allocation........... .90 A2 gg 2218. ig 5.08




The sampling relvariances were computed for 1850
and 1960 items after allocation using equation 7.5, The
ratios of response to sampling variance was then com-
puted giving the following results:

1960 1950

Same houSe. . « v v v v v v v v ., .05 .41

Different house, same county. . , .45 1,03

Different county or abroad, .. .. .40 .45

The ratios are substantially lower in 1960 than in 1950
for the first two items. This result is interesting, since,
if the methods of enumeration were the same, we might
expect the 1950 ratios to be smaller. The question re-
ferred to the year preceding in 1950, so was not ag
complex. However, for every category, the 1960 ratios
were smaller. This is an indication that the response
yariance was probably smaller in 1960 than in 1950 for
mobility items.

4, Summary of data on 1955 residence items

a, For the data without the crew leader effect, re-
sponse variances were less than half the sampling
variances for two of the three items, For one
item--same house in 1955--the response variance
was very small.

b. The crew leader effect was very pronounced for
this characteristic. In fact, the crew leader com-
ponent was larger for this characteristic than for
any other one. A change in the complex structure
of the question, more training, etc., may be of help
in reducing the response variance.

¢. The allocation process tended to decrease the
response variances for this characteristic, but only
slightly, since very few nonresponses were allo-
cated an entry.

d. There were large differences in the response
variances of mobility statistics depending on the
type of area. The crew leader effect was espe-
cially noticeable in the rural areas,

e. From the available evidence, there is a strong
indication that the response variances for mobility
statistics were smaller in 1960 than in 1950,

D. EDUCATIONAL ATTAINMENT

There were four questions asked on the 1960 census
S_chedule about education. Figure 15 shows these ques-
tions. Questions P14 and P15 were used to determine
éducational attainment; questions P14-P17 were used to
determine school enrollment and type of school in which
enrolled, This section is devoted to educational attain-
ment; the next section deals with school enrollment.

Data on educational attainment were collected for all
persons 5 years of age and over. The results in this sec~
ton deal only with educational attainment of persons 25
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P14. What is the highest grade {or year)
of regular school he has ever attended?

Never attended Mark only | circle
sthool _ . _ > Skip te P18
Kindergarten _

Elenﬁenlury{ 123 45 67 8

eol-Y ooooooo
. V23
High s(houi-{ NO00

( 1 2 3 4 5 ébormore
Bes--{cooo000

PYS. Did he fiith R
this grade (or year)? Yes O No O

P16, If born after March 1925—
Has he attended regular school {or college)
at any time since Feb. 1, 19607

Yes, regular sthool O Ko O

Ask P17 Skip 10 p1g

P17. Is it a public school or a private school?
Public school _ .. __._ O

Private or parochial school O

Figure 15,--Questions P14-P17 on educa-
tional attainment and school enroliment,
1960 Decennial Census schedule,

years of age and over, The information was to relate to
persons in 'regular" school only. This included schools
which might advance a person toward an elementary or
high school degree, or a college, university, or pro-
fessional diploma. It was not to include nursery schools,
vocational or trade schools, and so forth.

No manual coding was needed. However, there was
extensive computer editing and allocation. For details
on the concepts, interviewer instructions, machine editing
and the allocation process, see [21], pp. 199-201,

1, Estimates of response variances for educational
attainment items

Table 17 shows the estimates of response relvariances
for the nine educational attainment items studied. The
sampling relvariances were estimated from equation 7.3
with the value of k = 1.0.

Ninety-eight percent confidence intervals were con-
structed for the response relvariances of these educa-
tional attainment statistics, omitting the nonresponse
item. These confidence intervals are shown on figure 16,
From this figure it can be seen that, except for the
confidence intervals for the added effect due to crew
leaders, most of the intervals did not include zero. This
indicates that the response variance was positive.

For several of the items, the confidence intervals for
the added effect of the crewleaders included the zero line.
This indicates that the crew leader effect is either zero
or close to zero.

Notice the intervals for "completed elementary 1-2,"
These are the highest intervals for any category in edu-
cational attainment. The crew leaders had a strong effect
on this category. They alsohada positive effect on "com-
pleted college 5 or more."
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Table 17.--ESTIMATED RESPONSE RELVARIANCES FOR EDUCATIONAL ATTATNMENT ITEMS FOR AN ENUMERATION BY
ONE INTERVIEWER IN A PLACE OF 3,900 PERSONS

Average census

Relvariance

Coefficient of

. i dard
results varigtion Ratio of jStan
. . . response error of
Fducational attainment item Number |peroent o response
of of Response |Sampling| Response|Samplingsampling r?l-
persons | total variance |variance
A. Without Crew Leader Effect
Highest grade of school
attended not completed:
Before allocation.eiessnses 440 11.3| .01419 .00489 .119 .070 2.90 .00061
After allocation......... ‘e 480 12.3( .01438 00444 .120 067 3.24 | .00Q56
Highest grade of school 1
completed~-
Elementary 1-2:
Before allocation........ 20 S 04577 12716 214 356 .36 00807
After allocation......... 23 .6 .05840 .10147 .242 .318 .58 | .00829
Elementary 8:
Before allocation........ 378 9.7 .00224 .00580 047 076 .39 .00043
After allocation......... 394 10.1 | .002% 00555 D54 074 .53 | .00043
Grade 9 or over:
Before allocation........ 1,299 33.3] .00035 .00125 .Q19 .035 .28 .00008
After allocation......... 1,353 34.7] .00030r | .00117 .017 034 .26 .00008
High school 4:
Before allocation...... e 546 14.0| .00131 .00383 .036 .062 .34 .00024
After allocation.,....... 569 14.6| .00208 .00364 046 060 .57 | 00024
College 1:
Before allocation...... .. 62 1.6§ 01384 .03808 .118 .195 .36 .00257
After allocation......... 66 1.7| .00667 .03587 .082 .189 .19 .00223
College 1 or higher:
Before allocation...... . 386 9.9 .00058 .00567 024 075 .10 .00035
After allocation....e.ceas 394 10.1] .00192 .00555 044 074 .35 .00041
College 5 or highex:
Before allocation........ 62 1l.6| .01147 .03808 .107 .195 .30 .00251
After a_llocation ...... - 66 1.71 .01L599 .03587 .126 .189 45 .00262
Not reported...eseecssvans . 86 2.2 .23341 02777 483 167 8.4 ([ .00917
B. With Crew Leader Effect
Highest grade of school
attended not completed:
Before allocation.....oeon. 460 11.8| .01482 .00466 122 .068 3.18 .Q006L
After allocation...eeeee-. . 480 12.3] .01478 00444 122 .067 3.33 .00060
Highest grade of school
completed-~
Elementary 1-2:
Before allocation........ 20 .5 .12601 .12716 .355 .356 .99 .01217
After allocation....... 23 6114277 .10147 378 .318 1.41 .01200
Elementary 8:
Before allocation........ 386 9.9| .00065 00567 .026 075 W11 .00028
After allocation..e..e... 394 10.1] .00168 .00555 041 074 .30 .00030
Grade 9 or over:
Before allocation...«.... 1,326 34.0] .00104 .00121 .032 .035 .86 .00009
After allocation....eons. 1,353 34.7( .00070 .00117 026 .034 ..60 .00005
High school 4:
Before allocation........ 558 14.3 1 .00173 .00374 042 .06l 46 .00029
After allocation...veve.. 569 14.6 | .00160 .00364 040 .060 Lty .00024
College 1:
Before allocation...s.a.. 62 1.6 | .00000 .03808 .000 .195 .00 .00176
After allocation......... 66 1.7 | .0000C0 .03587 .000 .189 .00 .00189
College 1 or higher:
Before allocation........ 386 9.9 .00316 .00567 .056 .075 .56 .00048
After allocation......... 371 9.5 | .00303 . 0059 .055 .077 .51 | .00050
College 5 or higher:
Before allocation........ 62 1.6] .02587 .03808 161 .195 .68 .00349
After allocation......... 66 1.7 .03118 .03587 177 .189 .87 .00324
Not reported...c.eeovevsesas 86 2.2 .23987 02776 490 . 167 8.6 .01118
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Figure 16. 98-Percent Confidence Intervals for Response Relvariances
Educational Attainment Items (continued)
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In contrast to the characteristics presentedinprevious
sections, allocation tended to increase the response
variances, especially for the estimates without the crew
leader effect.

A multiplier of the sampling variance was computed
to reflect the increase in the vaviance due to the inter-
viewers and crew leaders, As with the other items, we
used the median of the ratios after allocation in column 7
of part B of table 17, This multiplier is .80. A person who
has a specific item in mind should find that item or the
item most similar to it in table 17 and apply the ratio
shown in column 7,

2. Estimates of response variance by type of area

Table 18 shows the ratios of response variances to
sampling variances for educational attainment items for
highly urban, other urban, and rural areas. For the most
part, the estimates with the crewleader effectare larger
as we would expect, Some of the ratios are quite large,
especially in the rural areas. The sampling variances of
the estimates of response variances were not computed
by type of area. Therefore, we canhot tell which of the
estimates may be within sampling variability.

Gollege 1 or higher College 5 or higher

3. Comparison of 1950~1960 response variances

For the data on educational attainment, the concepts
were identical from 1950 to 1960. For these items, then
we are able to assess whether the response variability
was less in 1960 than in 1950,

Because of the differences in size of assignment area
and number of interviewers in an area, the estimates of
response variance are not directly comparable. Again we
make the comparisons of ratios of response to sampling
variance. The data from 1960 are those estimates without
the crew leader effect since this component was not
measured in 1850. The sampling relvariances were com-
puted by using formula 7.4, withn/N=1/4, p=0.1 and
T = 3.5; 1950 N = 6,500 and 1960 N = 3,900.

Though some of the items were identical from 1950 to
1960, there were some differences. The items and ratios
are shown in table 19.

For three of the four items which were tabulated hoth
in 1960 and 1950, the 1960 ratios were much smaller.
Only for the nonresponse item was the 1960 ratio larger.
It is clear that the response variances in 1960 for educa-
tional attainment items were much less than those in
1950.
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Table 18.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARTANCES FOR EDUCATIONAL ATTATNMENT

HIGHLY URBAN, OTHER URBAN, AND RURAL AREAS ITEMS FOR

Ratio of response to sampling variance
‘ Highly urban Other urban Rural
Educational attainment items . R
Without With Without With Without With
crew crew crew crew orew crew
leader leader |leader leader leader leader
effect effect [effect effect effect effect
Highest grade of school attended not
completed:
Before allocation...........,... 62 4.21 3.70 5
. . . 2.69 3.46 3.28
After allocation..veeevesuiseyunens 1.01 4.9 4.16 2.63 3.21 3.6
Highest grade of school completed:
Elementary 1-2:
Before allocatioN..vevvinrveecnnans .32 .90 .68 21 L7
After allocation....sevsen.. eneaes .63 1.28 .83 56 :g'z’ ?352
Elementary 8:
Before allocation.sisissivinscsnnnes .78 24 W17 .48 .36 .00
After allocation.siecssesnnnsonnees 1.16 .83 .05 .54 N 00
Grade 9 or over:
Before allocation........., AP .75 .68 .00 .58 .61 1.39
After allocation...evsianansss ereean .69 48 .02 .24 31 1.30
High school 4:
Before allocatione.sessessas creeses .69 .Q0 60 .28 00 1.15
After allocation..... Creasareans ree .84 .00 .97 .13 00 1.35
College 1:
Before allocation....evessasnens e .71 .00 72 .00 .00 .32
After allocation....... Cereeesanins W45 .53 .55 .00 .00 S
College L or higher:
Before allocation....... Creresanae . LA 1.48 17 .54 00 .00
After allocation.escessessvronsnses Wl 1,39 .54 65 .00 L0
College 5 or higher:
Before allocation........ tesessnren .88 .68 .05 .82 W14 .00
After allocation...eoeivsveases .80 .85 .21 .94 .36 13
Not reported..... cenenes 7.23 7.68 6.32 8.50 11.85 4,99

Table 13.--RATIOS OF ESTIMATED RESPONSE VARIANCE TO A 25-PERCENT SAMPLING VARIANCE FOR EDUCATIONAL
ATTATNMENT ITEMS: 1950 AND 1960 CENSUSES

1950 Census 196() Censuse
Eatio of Ratio of
response Category resignse
Categor to R .

gory sempling {after allocation) semglmg

variance variance
Highest grade attended not completed. 7.7 Highest grade attended not completed 2.1

Grade LeZiceresrcrarares versanans . .
Crade 5 or higher..,.....ceoeereres 0.03 Grade 8....vees Cireeeenns 0.3
Grade 8 or higher...evseoseroresasss 0.3 Crade 9 OF MAENET.neeesrseneerones 6.2
Grade 9 or higher............ 0.6 GrAAE L2+ veeonneensneeecsonons 0.4
grage 12 or higheT........ooeveer . gi GrRAE 13.mmvesnsernsesnsassnnnsnns 0.1

rae i -.-.-n--o.l-lonnu .

13 or higher Grade 13 or higheriiiesvaessvesese 0.2
liighest grade completed not reported. 4.8 Grade 17 oF BIGNET.reesssesvasnssn 0.3
Highest grade attended not reporied.. 2.0 Highest grade completed not reported 5.5
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A second way of making a comparison of the 1950 and
1960 data is as follows. To determine response rel-
variances in areas having more than 3,800 inhabitants
for the 1960 statistics, the response relvariances shown
in table 17 should be divided by N/3,900, where N is the
size of the area of interest. (See [15], p. 15.) To get the
estimates of response relvariances for an area of 6,500
inhabitants, the estimates in table 17 were multiplied by
65/39. For comparable items, the results are shown
below.

Estimates for area
of 6,500 persons-~
1850 1960

Highestgrade attended not completed., ,42406 .03116
Grade 9 or higher................ eerenenas .00070 .00065
Grade 13 or higher.......... TN . .02465 ,00416
Highestgrade completed not reported. .13666 50572
We see the same result illustratedintable 19. Except for

the nonresponse item, the response relvariances were
smaller in 1960.

4, Summary of data on educatjonal attainment items

a. Response variances for educational attainment
items were generally positive, indicating a definite
interviewer component to the total mean-square
error of these statistics. For a few items, the
contribution from the response variance to the
mean-square error was greater than from the
sampling variance.

b. The crew leader effect for many of the items was
within sampling variability of zero. For these
items, we may assume the crew leader adds little
or nothing to the variability. Some exceptions are
""completed elementary 1-2" and "completed col-
lege 5 or higher."

¢. The allocation process tended to increase the re-
sponse variances for this characteristic,

d. Large differences in response variances for edu-
cational attainment items were found between
different typesof areas--highly urban, other urban,
and rural. Generally the rural areas had very
high response variances.

e. The response variances for educational attain-
ment items were much smaller in 1960 than in
1950, except for the nonresponse category.

E. SCHOOL ENROLLMENT

Figure 15 on page 43 shows questions P14-P17 on the
1960 census questionnaire which were used to determine
year of school and type of school in which enrolled,.

Data were collected for all persons between the ages
of § and 34. As with the data on other educational char-
acteristics, data were to relate to bersons in "regular"
school only, No manual coding of these items was neces-
sary. See [21], pp, 199-201, for the details on the in-

structions to interviewers, and the machine editing and
allocation process,

for the added effectdue to crewleaders were constructed.

1, Estimates of response variance for school enrollment }
items 1

Table 20 shows the estimates of response relvariance |
for the 11 school enrollment categories studied, The |
sampling relvariances were estimated from equation 7,3 1
with the value of k =.64. |

Notice that for the type of school in which enrolled, {
public or private elementary, high school--many of the
response relvariances were larger than the sampling |
relvariances, Perhaps more intensive training is needed ]
on these concepts.

Notice, also, the very large response relvariance for
the "not reported" item. This was the largest response |
relvariance produced in the entire setof characteristics, 1
Also the estimate with the crew leader effect is much i
larger than that without the crew leader effect, '

Ninety-eight percent confidence intervals for the re~
sponse relvariances with and without the crew leader
effect were constructed. In addition, confidence intervals

These intervals are shown in figure 17, except for the
nonresponse item.

Notice, from figure 17, the variability in some of these
estimates of response relvariance. This is shown by the
length of the confidence interval. The confidence intervals
for "enrolled in college 1" are especially long.

The confidence intervals for "enrolled in kindergarten
or elementary 1" are close to zero, and include zero
after allccation, All of the intervals for "enrolled in
elementary 8'" include zero. Similar results show for
"enrolled in high school 4" before allocation. For these
items, the estimates of response relvariance are within
sampling variability of zero.

The following items show very large response rel-
variances:

1. Enrolled in college § or higher
2. Enrolled in private elementary school
3. Enrolled in private high school

For most of the items on school enrollment, the es-
timates with and without the crewleader effect are within
sampling variability. The item "enrolled in public ele-
mentary school" is an exception. This item showed a
positive crew leader effect, One item not shown on the
chart--the nonresponse item--~had g very strong crew
leader contribution to the total mean-square error.

The effect of allocation was not clear-cut for this
characteristic. For most items, allocation tended to de-
crease the estimates of response variance. However, for
a few items--enrolled in high school 4, enrolled in col-
lege 1, and enrolled in private high school~-~allocation
tended to increase the estimate of response variance
by a substantial amount,
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Table 20.--ESTIMATED RESPONSE RELVARTANCES FOR SCHOOL ENROLIMENT ITEMS FOR AN ENUMERATION BY ONE
INTERVIEWER IN A PLACE OF 3,900 PERSONS

Average census

Coefficient of

results Relvariance variation Ratio of|Standard
School enroliment it response |error of
ehee OLHISPY AVEMS | Number {Percent to  |response
of of  |Response |Sampling [Response [Sampling [S¥PLing| rel-
persons| total variance [variance
A. Without Crew leader Effect
Enrolled in--
Kindergarten or first grade:
Before allocation........ 133 3.4 .00873 01124 .093 .106 .78 00104
After allocatiollesecevsss 144 3.7 .00122 | .01082 .035 . 104 111 .00098
Elementary 8&:
Before allocatioNi.ieeses 66 1.7 .00000 | .02132 .000 146 .00 .00181
After allocation......... Th 1.9 .00000 { .01931 .000 .139 .00 .00193
High school 1:
Before allocation........ 51 1.3 .02577 .02969 L161 172 .87 .00341
After allocation...... ves 55 1.4 .01875 .02969 .137 172 .63 .00315
High school 4:
Before allocation..... ves 51 1.3 .00782 | .02969 .088 72 .26 .00326
After allocation......... 55 1.4 .01865 .02969 137 172 .63 .00333
College 1:
Before allocation........ 16 A .04833 | .0829% .220 .088 .58 .01752
After allocation...... PP 20 5 14344 | 08294 379 . 288 1.73 .03025
College 5 or higher:
Before allocation........ 4 1 64644 1 40960 . 804 640 1.58 L04517
After allocation..evees.. 4 .1 44102 1 40960 664 .640 1.08 .04087
Public elementary school:
Before allocation...... . 569 14.6 .00034 | .00230 .018 048 .15 00044
After allocation...,..... 597 15.3 .00000 | .00221 .000 047 .00 .00041
Private elementary school:
Before allocation........ 101 2.6 .04239 .01367 . 206 .117 3.10 .00631
After allocation....... .. 109 2.8 04042 .01306 .201 114 3.07 .00638
Public high school:
Before allocation,...... . 183 4.7 .00884 .00783 L094 .089 1.13 .00122
After allocation..... e 179 4.6 .00675 .00783 .082 .089 .86 .00120
Private high school:
Before allocation........ 16 N .03780 08294 . 194 . 288 46 .01063
After gllocation..... v 20 5 06761 .08294 . 260 .288 .82 .01149
Not reported..c.vovuveenans 117 3.0 58555 01254 766 .112 46.7 ( .02112
B. With Crew leader Effect
Enrolled in:
Kindergarten or first grade:
Before allocation........ 133 3.4 .00269 .01124 .052 106 .24 | .00103
After allocation...... vee 144 3.7 .00000 .01082 .000 . 104 .00 .00091
Elementary 8: .
Before allocation.,...... 66 1.7 .00096 | .02132 .031 146 05| .00284
After allocation...... Ve T4 1.9 .00000 01931 .000 .139 .00 .00239
High school 1:
Before allocation........ 51 1.3 ,00000 .02969 ,000 172 .Q0 .00237
After allocation......... 55 1.4 .00000 .02969 .000 172 .00 .00227
High school 4:
Before allocation........ 51 1.3 ,00650 .02969 .081 172 .22 .00315
After allocation......... 55 1.4 .01238 .02969 L1111 72 42 .00309
College 1:
Before allocation........ 16 A 06110 08294 . 247 .288 74 .02433
After allocation...... vae 20 5 L09175 .08294 .303 . 288 .11 .02184
College 5 or higher:
Before allocation.....e.. 4 .1 L27218 | L.40960 .522 . 640 .66 .05621
After allocation....ecens 4 .1 . 33679 40960 .580 640 .82 05060
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Table 20--ESTIMATED RESPONSE RELVARIANCES FOR SCHOOL ENROLIMENT ITEMS FOR AN ENUMERATION BY ONE
INTERVIEWER IN A PILACE OF 3,900 PERSONS--Con.

Coefficient of
variation

Average census

Relvariance
results

Ratio of|Standard
response lerror of
to response
sampling! rel-
variance |variance

School enrollment items Number |Percent

of of
persons| total

Reapense [Sampling | Response |Sampling

B. With Crew Leader Effect--
Con.,

Enrolled in--
Public elementary school:

Before allocation........ 554 1.2 .00486 | .00246 .070 .050 1.98) .00057

After allocation..... fees 581 4.9 .00480 | .00228 .069 .048 2.11| .00051
Private elementary school:

Before allocation...... . 101 2.6 .03880 | .01367 .197 117 2.84 | .00625

After allocation......... 109 2.8 03439 | .01306 .185 114 2.63 [ .00627

Public high school:

Before allocation........ 168 4.3 .00503 ,00%00 071 .095 .56 .00102

After allocation......... 179 4.6 004901 .00783 070 .089 .63 .00096
Private high school:

Before allocation..viesa. 16 S .09078 08294 301 .288 1.09 .01393

After allocatione....... . 20 .5 .098551 .08294 314 .288 1.19 .01166
Not reported.....cvvvnveun. 117 3.0 \75039 | .0l254 866 L1112 59.84| .02798

As with the other characteristics studied, a multiplier
of the sampling variance to reflect the increase due to the
interviewers and crew leaders was desired. This mul-
tiplier is the median of the ratios after allocation shown
in column 7 of part B of table 20. The multiplier is .82,
However, as with the other characteristics, a user should
select the item in table 20 which is most like the item in
which he is interested and then apply the appropriate
ratio shown in column 7.

2. Estimates of response variance by type of area

Table 21 shows the ratios of response variances to
sampling variances for school enrollment items for highly
urban, other urban, and rural areas. There are large
variations in the sizes of the estimates, both by area
and by whether with or without crewleader effect. Again,
it is evident that the type of area must be taken into ac-
count when applying these estimates to school enrollment
statistics. The median ratios of the response variance
to the sampling variance show some interesting results:

Median ratios~-
Without crew With crew
leader effect  leader effect

Highly urban....c....... .8 1.3
Other urban............. N
Ruralic.ocovieriiniecanees .6 .1

First, the ratios from the highly urbanareas are much
larger than the ratios from other types of areas. Second,
the median ratio for other urban areas igabout the same
. as the median ratio over all areas. Third, the ratios for
the rural areas are very different depending on whether
the estimates were with or without the crew leader ef-
fect. While the ratio for the estimates with the crew
leader effect was higher than the ratio for the estimates
without the crew leader effect in the other types of area,
it was much smaller in rural areas. As pointed out

earlier, the crew leader either contributes nothing or a
positive amount to the variance. It may well be that the
estimates of response variance in the rural areas are
within sampling variability of each other, considering
the large variances of these items for the total United
States. The variances are even larger for these subsets.

3. Comparison of 1950~1960 response variances

A comparison between 1950 and 1960 is not possible
for this characteristic, since the only item for which the
response variance was computed in 1950 was "nowattend-
ing school not reported." For this one category, the ratio
of the response variance to a sampling variance of a
25-percent sample was 9.34 in 1950 and 18.85 in 1960,
This indicates that the response varianceincreasedfrom
1950 to 1960 for this item, just as it did for the non-
response item for educational attainment.

4, Summary of data on school enrollment items

a. Some of the response variances for school enroll-
ment items were very large. For those items
relating to type of school in which enrolled, the
response variances were generally larger than the
sampling variances. Further training on these items
may be of help in reducing the response variances.

b. The response variance for the item "now attending
school not reported” was the largest produced for
any item.

¢. The crew leader effectfor many of these items wag
very small and may have been zero. Exceplions
were ''enrolled in private high school" and "now
attending school not reported.”

d. For most of the items, allocation tended to de-
crease the estimates of response variance. There
were some exceptions to this for which allocation
increased the estimates by a substantial amount,
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Table 21.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR SCHOOL ENROLIMENT ITEMS FOR
HIGHLY URBAN, OTHER URBAN AND RURAL AREAS

Ratio of response to sampling variance
Highly urban Other urban Rural
School enrollment items
Without With Without With Without With
crew crew crew crew crew crew
leader leader leader leader leader leader
Enrolled in--
Kindergarten or first grade:
Before allocatiof...v... e P 1.23 07 .84 .58 45 .00
After allocation........... e ‘e .28 .21 .08 .00 .09 .00
Elementary 8:
Before allocation....cveevueness ‘e .00 3 .00 .00 .53 .37
After allocation....cvevevesenss .00 37 .00 - .00 34 .13
High school 1:
Before allocation..siecvvessnesanss 1.44 .00 .65 .00 72 .00
After allocation..... iesaaraannen L.45 .00 .31 .00 .65 .00
High school 4:
Before allocation..... eeraeaneas .. 34 1.33 .54 .52 .00 .00
After allocation......sus Cesaraaena .83 1,34 .77 .66 .30 .00
College 1:
Before allocation..veveseeresessnss .56 2,62 .00 .00 ) )
After allocation...vesevavssnns 1.00 2.77 1.78 .Q0 () )
College 5 or higher:
Before allocation...eeereveaneenen 8.30 .00 .00 *) *) )
After allocation..... 5.91 .00 .00 ) ) *)
Public elementary school:
Before allocabion:csesscesesoas Ve .00 2.31 .62 1.46 .00 2.55
After allocation...ceessvuecnsas . 20 3.10 .07 1.07 .00 3.09
Private elementary school:
Before allocation...oreeeesnsas cene 8.28 2.42 53 3.49 1,17 .00
After allocatiofieeseeresse. 8.38 1.56 T 3.53 .81 .07
Public high school:
Before allocatioNeeeecescsranns e .00 .00 1.85 .63 .56 .86
After allocation........ Chraesenees .19 .37 1.37 .52 W49 .76
Private high school:
Before allocation....eoauss Cavaaeas 77 1.97 W15 2.02 2.58 .00
After allocation........ .82 3.58 1.30 92 3.78 .00
Not reported......... ceeean e ees 42.70 48.08 61.81 84,47 53.7L1 72.46

e. Large differences inresponse variances for school
enrollment items were found between different
types of areas. The highly urban areas had very
large response variances.

f. A comparison between 1950 and 1960 response
variances was not possible since only the non-
response item was studied in 1950,

F. NUMBER OF CHILDREN

Figure 18 shows question P20 on the 1960 census
questionnaire. This question was used to determine the
number of children ever born to women over 14 who had
ever been married. The interviewers were instructed not
to count adopted children or stepchildren.

No manual coding was done for the item. Also, there
was no editing on the basis of consistency with the

1The percentage of the population in these categories was less than .l percent. On the basis of
.1 percent, the ratio of the response to sampling variance is greater than 1.0.

P20. If this is @ woman who has ever been married-
How many babies has she ever had, not
counting stillbirths?

Home 1 2 3 4 5 6 7 8 9100 12+
ONCHONCHORONONCRORNORGNONS)

Figure 18.~-Question P20 on number of children,
1960 Decennial Census schedule,

woman's age or duration of marriage or withother char~
acteristics of the woman and her family. This was in
contrast to the editing practices of earlier censuses. The
allocation process for nonresponses was accomplished
by assigning the response for a previously reported
woman with similar characteristics. For details on the
instructions to interviewers and the allocation process,
see reference [21], pp. 202-204.
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This is the first characteristic studied for which all
the response variances were smaller than the sampling
variances. The multiplier of the sampling variance which
reflects the increase inthe variability due to interviewers
and crew leaders is only .05.

Estimates of the variability of these estimates of
response relvariances were produced and 98-percent
confidence intervals were constructed for the response
relvariances with and without crew leader effect. Also,
98-percent confidence intervals for the added effect due
to crew leaders were constructed. These intervals are
shown on figure 19.

As shown in table 22, we can see on the chart that the
response relvariances for these number-of-children
items are small, The only intervals substantially above
zero are those for five or more children,

The confidence intervals for the added effect due to
crew leaders all include zero. This indicates that the
crew leader adds little to the variability of these items.

The effect of allocation was rather interesting. For
both sets of estimates, allocation decreased the re-
sponse variance for the first two categories and in-
creased it for the last two categories. In the examina-
tion of the individual cluster variances, it was found that

for the first two items every cluster with an extremely
high value before allocation had a considerably smaller
value after allocation.

9. Estimates of response variance by type of areg

Table 23 shows the ratios of response variances to

sampling variances for number-of-children items for
highly urban, other urban, and rural areas. Some in-
teresting facts emerge from this table:

a. The response variance is not a negligible fraction
of the sampling variance for some categories in
some types of areas. For example, the item ''3 or
more children" has a very high ratio in highly |
urban areas. '

b. The crew leader effect does not appear to he con-
sistent over all areas, However, the sampling
variances of these estimates of response rel-
variance were not computed, so the difference
between the estimates with and without the crew |
leader effect is not known.

¢. The allocation process decreases the response
variance for the '"no children' category and in- |
creases it for the "5 or more children' category
except for the highly urban clusters without the
crew leader effect.

Figure 19. 98-Percent Confidence Intervals for Response Relvariances
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Table 22.--ESTIMATED RESPONSE RELVARTANCES FOR FERTILITY ITEMS FOR AN ENUMERATION BY ONE
INTERVIEWER IN A PLACE OF 3,900 PERSONS

Average census . Coefficient of .
results Relvariance variation Ratio of|Stendard
Number of children response|error of
ever born items Number |Percent to response
of of Response |Sampling | Response [Sampling |sampling| rel-
persons| total variance|variance
A. Without Crew leader Effect:
None:
Before allocation......... 176 4.5 .00314 01326 056 115 .24 .00085
After allocation...... e 195 5.0 .00274 | 01184 .052 .109 .23 .00071
1-3 children:
Before allocation......... 671 17.2 .00055 | .00300 .023 .055 .18 | .00010
After allocation..eeesva.. 706 18.1 ] .00040 | .00282 .020 .053 .14 | .00309
3 or more children:
Before allocation..... e 441 11.3 .00077 | 00489 .028 .070 .16 .00022
After allocation......... . 46 11.9 .00081 | .00461 .028 .068 .18 | .00017
5 or more children:
Before allocation......... 144 3.7 L00477 | .01618 069 127 .29 .00099
After allocation...... e 152 3.9 .00548 | .01534 074 124 .36 | .000%0
B. With Crew Leader Effect:
None:
Before allocation..... e 176 4.5 .00524 | 01326 072 .115 40 1 .00105
After allocation....v.uus. 195 5.0 .00025 .01184 .0Lé .109 .02 | .000%0
1-3 children:
Before allocation......... 671 17.2 .00056 | .00300 .024 .055 .19 .0001L
After allocation....eveese 706 18.1 .00023 | .00282 .015 .053 .08 .00009
3 or more children:
Before allocation...... ves 441 11.3 .00000 | .00489 .000 .070 .00 | .000L6
After allocation....sese.. 452 11.6 .00015 | 00474 .012 .069 .03 | .00014
5 or more children:
Before allocation......... 14d 3.7 .00306 | .01618 .055 .127 .19 .00093
After allocation.......... 152 3.9 .Q0626  .01l534 .079 .124 AL | 00104

Table 23.--RATIOS OF RESPONSE VARTANCES TO SAMPLING VARIANCES FOR FERTILITY ITEMS FOR HIGHLY URBAN,
OTHER URBAN, AND RURAL AREAS

Ratio of response to sampling variance
Highly urban Other urban Rural
Number of children items Without | With Without | witn Without | With
crew crew crew crew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect
No c¢hildren:
Before allocation..cveecencracesessnen .17 .80 .62 .00 .00 1.20
After allocation....veeess. eene Ceran .03 .28 .53 .00 .00 .94
1-3 children:
Before allocatioN.seeseseseesasessnss 12 .00 .21 .00 .16 W24
After allocation..ee... PSPPI enraes .13 .26 31 .00 .00 16
3 or more children:
Before allocation.iveesssssesvensenns 1.16 .78 .00 .00 .00 .04
After allocation....... Cheecsernrscaen .96 .80 .00 .00 .00 .29
5 or more children: .
Before allocatioResessrevsccavesrrnns .24 .29 .22 .65 .40 .00
After gllocatione.seiensessonans P .23 .70 .29 L8L .49 .00
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3. Comparison of 1950-1960 response variances

No comparison between 1950 and 1960 data is possible

since this characteristic was not studied in 1950,

4, Summary of data on number-of-children items

a. Response variances for number-of-children items

were very small, For all items, the response vari-
ance was less than half the sampling variance, and
in most cases was a good deal smaller than that.

. The crew leader apparently contributed nothing to
the variability of these statistics. The estimatesof
response variance with and without the crewleader
effect are within sampling variability.

¢. The allocation process tended to decrease the re-

sponse variances for the items "no children' and
"1-3 children' and increase them for "3 ormore"
and "5 or more'' children,

d. Large differences in response variances for a

given item occurred, depending on the type of
area--highly urban, other urban, and rural. Some
of these differences might be accounted for by
sampling variability., However, the sampling vari-
ances were not computed for these items.

. No 1950~1960 comparison of response variances
for these number-of-children items is possible
since these items were not studied in 1950.

G. LABOR FORCE

The questions shown in figure 20 were asked in the

1960 census to determine employment status and number
of hours worked.

P21. Mark whether this person was born before April 1946
Yes, born before Continue Skip to
April 1946__ __. Q with P22 No O nest person

P22. Did he work ot any time last week?
Include part-time work such as a Saturday job, helping on
a farm, or delivering papers. Do ngt count own housework,

Yes O Ask P23 No O Ask P24
. / P24. Was he looking for work, or on layoff
from o job?
P23. How many .
hours did he Yes O Skipto No O Ask P25
work last week P26
lat all jobs)? P25. Even though he did not
4. O work last week, does he now
52 & have a job he usually works at?
4o | N Yes O }Aak
35-39. O N O P26
o (P26, Whey G heT ‘
8 en did he last k at all,
00O P27 Fas. Wh duy‘s? as ;n;:; at all, even
or
41-48_ O 1940 O sorlier. O | skip
49-.59_ O 5% O | ask ever to
Qo O 195558 O (P27 o o | P34
1950-54 O l
L_‘ !

Flgure 20.~-Questions P21-26 on labor force,
1960 Decennial Census schedule,

P21 was a screening question. The questions follow-
ing this on the schedule were asked only of persons 14
years old and over. The guestions do not look difficult,
but the response variances are large for this charac-
teristic.

Persons not in the labor force were those who were
not classified as at work or with a job but not at work or |
unemployed, or in the Armed Forces. Persons employed
were those at work and those with a job but not at work;
persons unemployed were those not at work but looking
for work or on layoff from a job.

The data on hours worked referred to the numbher of
hours actually worked, not the usual number of hours
for persons at work. Lunch hours, sick leave and other
time off was to be excluded and overtime included,

Though the concepts did not appear difficult, there
were opportunities for the interviewers to affectthe data,
both for labor force status and hours working. There was
also a skip pattern to the questions onthe schedule which
may have confused some interviewers.

Manual coding was not necessary for the labor force
characteristic, but there was manual editing. The com-
puter- assigned an employment status recode to each
person 14 years old and over. One of the recodes was
the "not reported category." Persons in this category
were assigned a labor force status during the allocation
process. Also, an entry for number of hours worked was
allocated if the person was recoded as "at work" but had
no entry for hours worked.

An interesting discussion of the labor force concepts,
the selection of the census questions, and the coding and
allocation process is in reference [21], pages 204-209.

1. Estimates of response variance for labor forece
characteristics

Table 24 shows the estimates of response relvariance
for the six categories studied. The sampling relvariances
were computed from equation 7.3 with the value of
k=1,0.

One of the first things noticeable from this table is
that the unemployment category has a response variance
about twice as large as the sampling variancé. This
represents a large increase in the variability of the
statistic.

Ninety-eight percent confidence intervals were con-
structed for the response relvariances with and without
the crew leader effectand for the added effect due to crew
leaders. These confidence intervals are shown in
figure 21,

The first three sets of confidence intervals are very
short and very close to zero. These are the intervals for
major groups in the labor force--males, females, and
total population, For these items, the response rel-
variances are small or zero, and the added effect due to
crew leaders is close to zero.

The intervals for the next item--females, 14-19,
attending school and in the labor force--are very long.
This indicates that the estimates of response relvariance
had large standard errors. The intervals for the added
effect due to crew leaders include zero.
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Table 24, --ESTIMATED RESPONSE RELVARIANCES FOR TABCR F
FORCE ITEMS FOR AN E
INTERVIEWER IN A PLACE OF 3,900 PERSONS NOMERATION BY ONE

Average census ici
regult Relvariance Coefficient of Ratio of]Standard
| 8 variation T &
Labor force items Prainny Inebeid
Number |Percent to response
of of Response |Sampling Response|Sampling sampling| rel-
persons | total variance| variance
A, Without Crew Leader Effect
Males in labor force: :
Before allocation....... vo 11,030 | 26.4 00080 00174 028
at . . . . 042 46 | .00008
After allocation.......... 1,041 | 26.7 .00073 | .00171 .027 L0410 43 . 00008
Females in labor force:
Before allocation......... 472 1 12,1 00000 00453 000 067
; . . . . . .00 | .00024
After allocation.......... 480 | 12.3 .00000 | .00444 . 000 .067 .00 .00021
Total in labor force:
Before allocation....... .. 1,474 ) 37.8 00046 00102 021 032 4
. . . . . 45 . 0000
After allocation......... . 1,529 | 39.2 .00028 | .00097 .017 .031 .29 .OOOOZ
Females, 14-19, attending
school, in labor force:
Before allocation...escu.. 20 .5 01005 12716 100 356 08 0085
After gllocatlon .......... 20 .5 . 03090 .12716 176 356 24 .Q0799
Unemployed :
Before allocation......... T 1.9 .07693 | .03213 277 .179 2.39 ; .00363
After allocation.......... 78 2.0 07552 | .03053 275 175 2,47 .00373
Worked less than 35 hours
last week:
Before allocav.bion ........ “. 222 5.7 .00229 | .01030 048 .101 .22 | .00087
After alloecation..... vees 242 6.2 .00943 .00943 .097 097 .30 | .00086
B. With Crew Leader Effect
Males in labor force:
Before allocation....... . 1,030 | 26.4 .GDOCs .00174 .007 .042 .03 | .00008
After allocation....... oo | 1,041 1 26,7 .00009 | .00171 .Q09 041 .05 | .00008
Females in labor force:
Before allocation......... 484 1 12.4 .00066 .00440 .026 066 .15 | .00023
After allocation....eees.. 495 | 12.7 .00064 | 00428 025 065 15 1 .00021
Total in labor force:
Before allocation......... 1,509 | 38.7 .00060 | 00099 024 .031 .61 | .00007
After allocation....... vee | 1,556 39.9 .00022 | .0009%4 .015 031 .23 | .00006
Females, 14-19, attending
school, in labor force:
Before allocation......... 20 .5 .00118 12716 .034 356 QL .00846
After allocation...... AN 20 .5 01431 12716 2120 .356 11 . 00766
Unemployed :
Before allocation......... 74 1.9 .05970 ,03213 R4 179 1.86 .00338
After alloecation..... caeas 78 2.0 06394 | .03053 253 175 2.09 | .00366
Worked less than 35 hours
last week:
Before allocation......... 242 | 6.2 | (00961 | .00943 .098 .097 1.02 | .0009%
After allocation......... . 250 6.4 01041 | .00913 .102 .096 1.14 | .00097
L

The unemployment item showed the largest response
rariances, as we might have expectedfrom the results
Wn in table 24. The variability of the estimates was
lex Small, yielding relatively short confidence inter-

5. The crew leader added nothing to the variability of
- item,

Indeed, the only item in this group for which the
w leader did have an effect was 'worked less than
hours last week." One possible explanation is that
1€ Crew leaders may have been more conscientious
training their interviewers to ask about time off for
kness, holidays, etc,

Allocation seemed to have no consistent effect on the
response variances. It decreased the estimates for males
in the labor force and total population, and increased
the estimates for "females, 14-19, in school" and for
"worked less than 35 hours last week."

As with the other characteristics, we are interested
in developing a multiplier of the sampling variance
which will reflect the increase in variance due to the
interviewers and crew leaders. For a few of the cate-
gories, this increase is negligible; for unemploymentand
hours worked, the increase is substantial. Over all
categories, the median ratio, after allocation, shown in
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Figure 21. 98-Percent Confidence Intervals for Response Relvariances

l.abor Force Items
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column 7, part B of table 24, is about .20. However, this
multiplier will understate the increase substantially for
the unemployment category. A user should pick the item
in this table which most closely resembles the item of
interest to him and apply the ratio shown in column 7
for that item.

2. Estimates of response variance by type of area

Table 25 shows the ratios of response variances to
sampling variances for labor force items for highly
urban, other urban, and rural areas.

The median ratios of response to sampling variance
are as follows:

With crew
leader effect

Without crew
leader effect

Highly urban. , . .5 .9
Other urban ., . 2 2
Rural........ 4 2

The estimates are subject to sampling variability. Esti~
mates of the sampling variability were not computed by
type of area. Therefore, we cannot tell whether'the

than 35 hours

in school

differences shown in table 25 are within sampling vari-
ability.

3. Comparison of 1950-1960 response variances

Of the six labor force categories studied in 1960, four
were studied in 1950. In order to make the comparisons,
we converted both the 1950 and 1960 data to ratios of
response variances to 25-percent sampling variances.
The sampling variances were computed from equation
7.4, with N = 3,000 for 1960 and 6,500 for 1950 and
p =.1 for both 1950 and 1960. Table 26 shows the ratios.

For the four categories studied both in 1950 and 1960,
the 1960 ratios are smaller, except for the item ''males
in labor force." This is an indication that the response
variances were smaller in 1960 for most of the cate-
gories in this characteristic.

We can make the comparison in a somewhat different
way. If the 1960 estimates are multiplied by 3900/6500,
the estimates will be applicable to an area of population
size 6,500 and the 1950 and 1960 estimates can be com-
pared directly. This comparison is as follows:
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Estimates of The same evidence is shown in this comparison.
response relvariance Except for males in the labor force, all 1960 response
relvariances are smaller.
1950 1960
. f dat labor £ it
Males in labor force. . ... .00017  .00044 4. Summary of data on labor force items
Females in labor force...  .00020  .00000 a. Response variances for most of the labor force
Total in labor force ... .. .00035 .00017 items are small. The big exception is the un-
Females, 14-19, attending employment item. This item shows a very large
school, in labor force . . . .04807 .01854 response variance.

Table 25.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR LABOR FORCE ITEMS FOR HIGHLY
URBAN, OTHER URBAN AND RURAL AREAS

Ratio of response to sampling variance

Highly urban Other urban Rural
Labor force items Wi thout With Without With Without With
crew crew crew crew crew crew
leader leader leader leader leader leader

effect effeci effect effect effect effect

Males in labor force:

Before allocation..ccivereessensenans .66 .00 .16 .12 .68 .00

After allocation...eeese. Ceseraenaaen .63 .00 W11 .18 .67 .00
Females in labor force:

Before allocatioNe.sivseerenssnsecess 21 .92 .Q0 .CO .03 .32

After allocation..ecsireeseeesaens e .36 7 .00 .00 .00 W15
Total in labor force:

Before allocabion.ivesseieanrrasonses .50 1.66 W10 .28 .85 )

After allocatioN.eeseesstonsecasanans .33 .86 .00 .00 .77 27

Females, 14-19, attending school, in
labor force:

Before allocabion.iiiisiireeessensenes .00 .00 .56 .13 .18 .00

After allocalioNiecescisceaasensscann ik L1l 1.49 .09 4 Al
Unemployed :

Before allocation..cveeeennereensones 2.00 1.84 2.79 3.21 1.85 1.31

After allocatione.eseerersecneens Cees 1.87 2.71 2.86 3.82 2.00 1.36
Worked less than 35 hours last week:

Before allocation........ Cerasaea . .39 1.67 37 67 , .00 2.09

After allocatiofNeceessssasosssonsanns .66 1.87 .28 .86 .08 2.18

Table 26.--RATIOS OF ESTIMATED RESPONSE VARIANCES TO 25-PERCENT SAMPLING VARIANCES FOR LAROR FORCE
ITEMS: 1950 AND 1960 CENSUSES

1950 Census 1960 Census

Ratio of Ratio of

response
Labor force category response Labor force category 1o
to (after allocation) sampld

sampling amQ 1ng

variance variance
Males in 1abor fOrCEi . vicrsearsnansen 0.1 Males in labor force...vevesvasocass 0.3
Females in labor force....ceeeseeaas 0.4 Females in laber force........ Cerese 0.0
Total in labor force...... crersaeees 0.4 Total in labor force..... e 0.2

Females, 14-19, attending school, Females, 14-19, attending school,

in labor force...... herevieanseanns 0.3 in labor force.iacicassee e ese 0.2
Unemployed..ceveveanens Cerenesresene 1.6
Worked less than 35 hours last week. 0.2
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b. The crew leader component of the variability of
these labor force statistics is very small, except
for the item "worked less than 35 hours last
week, "'

c. Allocation had no consistent effect on the re-
sponse variances for labor force items. ;t in~
creased the response variances for some items
and decreased them for others.

d. Differences in response variances by fype of area
are difficult to interpret in the absence of knowl-
edge of the variability of estimates of the response
variances. However, the highly urban areas tended
to have larger response variances for most items.

e. Response variances for labor force items were
smaller in 1960 than in 1950,

H. OCCUPATION

Figure 22 below shows the questions asked on the
1960 census schedule to determine oceupation, industry,
and class of worker for each person in the 25-percent
sample who was 14 years of age or over and who had
worked in the period from 1950 to April 1, 1960Q.

P27. If he worked in 1950 or after:

Describe in P27a to P27e the job or business held last week,

If no g’ob or business last week, give information for last job
or business T T T e

P27a. For whom did he work?

..........................................................

{Examples: paui!ry' ‘ht'mhe.ry,‘ zounly i'un';ar hl 'h ;zimn.l,. .m'nn l;x.sa.mh‘l; -pln.m, h
radio ond TV service, retoil supermorkel, highwoy construction, farm)

P27d, What kind of work was he doing?

o (Ex;:r;\;;f‘u;:. Orutkdnver.llhgyada[ngluh ;u‘a.d;e.(,' ;L;i;\l. spmy“, """""
repairs TV sebs, grocery checker, civil engineer, former)

P27e. Class of worker,
Mark from information in P27a to P27d or ask if not clear.
Employee of u private company, business, or individunl,
for wages, safary, or commissions_ __ ___ _________ @]
Govesrnment employee (Federal, State, county, or local}___ O
Self-employed in own husiness, professional practice, or farm O

Working without pay in o family business or form_ _____ O

Figure 22.--Question P27 on occupation, industry, class of
worker, 1960 Decennial Census schedule,

The occupation question was rather complex for both
the persons filling the Household Questionnaire and for
the interviewer. The correct skip pattern had to be fol-
lowed to get to the item on the schedule.

Though information was collected for all persons
14 years old and over who had worked since 1959, for
the purposes of this study we locked only at the occu-
pational classification of those persons currently in the
labor force. Also, we looked at only a few major occu-
pational groups, not the detailed categories. Interviewer
differences between detailed classifications such as
lawyers, turbine assemblers, etec. were not identified.
Only differences between the interviewers in making

assignment to a major occupational group, such as pro-
fessional and technical workers, were studied.

A separate coding section was set up for occupation
and industry coding. Manual editing was done at the time
of coding. Because differences between codersinassign-
ing codes might be interpreted as differences between
interviewers, one coder was responsible for an entire |
EA, This meant that one coder worked on the households
agsigned to each of the pair of interviewers. Any differ-
ences between major occupation groups can then be ;
interpreted as caused by the interviewers, not the coders,

Unlike most of the other characteristics studied, |
allocation of occupation by the computer was done for
only a few cases. Of §,7percentof persons in the experi-
enced labor force who did not report occupation, allo-
cation of an occupation was made for only .6 percent
See reference [21], pages 211-214, for a description of :
the concepts, instructions to interviewers, coding, and |
the allocation process.

1. Estimates of response variance for occupationgroups

Table 27 shows the estimates of response relvariances
for the seven cafegories studied. The sampling rel- |
variances were computed from equation 7.3 with the
value of k = 1,0,

In comparison with most of the other characterigtics
studied, the ratios of response to sampling variances
are small for occupation items., From column 7 of the
table, we see that the ratios are all less than 1.0 and all
but one are less than .40.

A multiplier of the sampling variance to reflect the
increase in variability due to interviewers and crew
leaders was constructed using the ratios, after allocation
(column 7, part B of table 27). The median ratio is .25,
This value is used to approximate the increase in vari-
ance due to response variance, Howewver, as with the
other items, a user might more appropriately identify
the item in table 27 which is most like the item of

interest to him and apply the ratio shown in column 7
for that item.

Ninety-eight percent confidence intervals were con-
structed for the response relvariances with and without
the crew leader effect and also for the added effect due
to the crew leaders. These confidence intervals are
shown in figure 23,

The sets of confidence intervals for farmers and
farm managers and the set for farm laborers are very
long. This indicates great variability in the estimates
of response relvariance, Except for the interval for farm
laborers without the crew leader effect, all the intervals
included zero for these two items. This indicates that
the estimates are within sampling variability of being

zero. Also, the added effect of the crew leader is close
to zero.

The item ‘''clerical workers” had intervals above
zero and also showed a positive crew leader effect.
Balesworkers followed the same pattern, also showing
a small, positive crew leader effect. For the item
"craftsmen, foremen," the response relvariances were
small and positive, but the added effect of the crew
leader was zero. For the item "operatives,'' the response
relvariance was small and the crew leader effect was
zero or very small.
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Teble 27.--ESTIMATED RESPONSE RELVARIANCES FOR OCCUPATION ITEMS FOR AN ENUMERATION BY ONE

INTERVIEWER IN A PLACE OF 3,900 PERSONS

Average census Coefficient of |Ratio of|
i Standard
results Relvariance variation Treésponse | error of
Occupation groups 10
P grote Nunber |Percent sampling reiggﬁse
of of Response |Sampling | Response | Sampling |variance | yariance
persons| total
A, Without Crew leader Effect
Professional, technical and
¥indred workers
Before allocation..asvess 144 3.7 .00216 | .01618 046 127 .13 .00132
After allocationi.seseea.. 160 4,1 .00026 | .01458 046 121 .02 .00128
Farmers and farm managers,
male:
Before allocation..veivac.. 43 1.1 .00868 | .05615 .093 237 15 .00835
After allocation,esieen... 43 1.1 .00868 05615 .093 237 W15 .00835
Clerical and kindred
workers :
Before allocation......... 230 5.9 .00247 | .00993 .050 .100 .25 | 00055
After allocation......... . 218 5,6 .00247 | .01048 .050 .102 24 00055
Sales workers:
Before allocation..eees... 117 3.0 .00000 | .02015 .000 a2 .00 .00107
After allocation.seveccas . 117 3.0 .00000 | .02015 .000 .142 .00 .00107
Craftemen, foremen, and
kindred workers:
Before allocation..... e 214 5.5 .00397 | .01068 .063 .103 .37 .00077
After allocation...... Ceea 218 5.6 00408 | .01048 064 .102 .39 .00078
Operatives and kindred
workers:
Before allocation.seees... 273 7.0 .00285 | ,00828 ,053 .091 .34 1 ,00050
After allocation......e... 277 7.1 .00281 | .00816 .053 .090 .34 1 ,00051
Farm laborers and paid
workers, male:
Before allocation........ . 20 .5 L04845 | .12716 .220 .356 .38 .01414
After allocation.veeseaias 20 5 04845 | L12716 .220 .356 .38 01414
B. With Crew Leader Effect
Professional, technical and
kindred workers:
Before allocation......... 160 4.1 .00000 .01458 .000 121 .00 .00071
After allocation...... vese 164 4.2 .00000 | .01423 .000 .119 .00 | .00064
Farmers and farm managers,
male:
Before allocation..ieeuee. 43 1.1 01764 | 05615 .133 .237 .31 | 00961
After allocation....... v 43 1.1 01764 | 05615 .133 .237 .31 .00961
. Clerical and kindred
workers:
Before allocation...eeeies 234 6.0 .00811 | .00976 .090 .099 .83 .00071
After allocation.....c... . 238 6.1 .00811 | .00960 . 090 .098 .84 | .00071
Sales workers: 00424 02015 065 142 21 00115
Before allocation..eiss.es 117 3.0 . . . . . .
After allocation.....eeves 117 3.0 00424 | .02015 065 142 .21 | .00115
Craftsmen, foremen, and
kindred workers:
Before allocation.eessesss 218 5.6 .00316 | .01048 .056 .102 .30 | .00058
After allocatione.eivas.. . 222 5.7 .00316 | .01030 .056 L101 .31 | .00058
Operatives and kindred
workers:
Before allocation......... | 277 7.1 | .00000 | .00815 | .000 .090 .00 | .00049
After allocation.......... 281 7.2 .00000 | .00804 .000 .0%0 .00 | .00049
Farm laborers and paid
workers, male:
Before 81100at40m. +s.vusss 20 5 | o318 | 12716 | 179 .356 .25 | .01749
After allocation.seeseaess 20 .5 .03218 12716 179 356 .25 01749
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Allocation had little effect on the response variances.
This was to be expected since sofew cases were allocated
an occupation code.

2. Estimates of response variance by type of area

Table 28 shows the ratios of response variances to
sampling variances for occupation items for highly
urban, other urban, and rural areas.

The median ratios of response to sampling variances
are:

Without crew With crew
leader effect leader effect

Highlty urban ....... .2 1.4
Other urban, ....... .0 .3
Rural........ P .4 2

The ratios with crew leader effect are higher except
in the rural areas. However, the sampling variances
attached to most of these estimates are so large that the
estimates should be used very cautiously,

Figure 23. 98-Percent Confidence Intervals for Response Relvariances

Occupation Items

3. Comparison of 1950-1960 response varianceg

There were a few occupation categories gtudied in
1950, but they were tabulated by sex. Therefore, there
are only two items which are strictly comparapje~ - farm
laborers and paid workers, male, and farmers and farm
managers, male.

In order to make a comparison between 1950 and 1960
data, the data were converted to ratios of response to
25-percent sampling variances. The Sampling variances
were computed from equation 7.4, with N = 3,900 for
1960 and 6,500 for 1950 and p = .1for both 1950 and 1960,
Table 29 shows the ratios.

For the two items which were identical, one has the
same ratio in 1960 as in 1950 but the other is considexably
reduced, The craftsmen, foremen and kindred workers
category also has a smaller ratio in 1960, though the
concepts are not strictly comparable. From thig 1immited
evidence, the data tend to support the hypothesis thhat the
response variances are smaller in 1960 than in 1950.

.10 .10
09 = Y1 - Without crew leader before allocation o ‘
Y2 - Without crew leader after allocation
.08 — X1 - With crew leader before allocation — 08
X2 - With crew leader after allocation
07 21 - Added effect due to crew leader before allocation — .07
o 22 - Added effect due to crew leader after allocation
£ 06 |- — 06
Q
e 05 —
< [—- .05
X X
1
% 04 — 2 YA} Zz — .04
o
03 | Y1 Yo T .03
02 ' —] .02
/ : .01
XiXo L1 1a ! 0
Professional, Farmers, farm Clerical Saleswarkerts Craftsmen,
technical mgrs., male foremen
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Figure 23. 98-Percent Confidence
Intervals for the Response Relvariances

Occupation Items (continued)

Y1 - Without crew leader before allocation
Y2 - Without crew leader after allocation
X1 - With crew leader before allocation 7
Xz - With crew leader after allocation

—  Z1 - Added effect due to crew leader before allocation
Ly - Added effect due to crew leader after allocation

[

Y1Ys

Operatives Farm laborers,
male

4. Summary of data on occupation items

a. Response variances for most occupation items
were small. For almost all of the items, the
response variance was less than 40 percent of the
sampling variance.

b. The crew leader contribution to the variability of
occupation statistics was very small or zero for
most items; a positive contribution was noticed for
clerical workers and salesworkers.

c. The allocation process had practically no effecton
the response variances of occupation items, since
so few nonresponse cases were allocatedan entry.

d. Differences in response variance by type of area
were difficult to interpret. Highly urban areas
seemed to be afflicted with the largest response
variances.

e. Limited evidence tends to support the hypothesis
that response variances for occupation items were
smaller in 1960 than in 1950,

I WAGE AND SALARY INCOME

Questions P32-P34 on the 1960 census schedule were
for the purpose of obtaining information on individual in-
comes of persons 14 years old andover. These questions
are shown in figure 24. Questions P30 and P31 are also
shown because they were screening questions which helped
the interviewers to ask the correct questions.

Wage and salary income will be discussed in this
section; self-employment income and other income will
be discussed in the two succeeding sections.

P30. Last year, ‘ - 13 or
less

1;’5?" :Ldeh“f ‘"‘;’k P31.  How many
of aft, even tor weeks did he work  14-26 1
fow days? in 1959, either full- 9739 . | 4
. time or parf-time? Pas
Yes (O Ask P31 Include ai(fb vaca- 40-47 - (P32
Hion, paid sick leave, .
and rﬁililur_v service 48-49
No (O Skip te P34 50-52
( [P32. Flow much did he earn in 1959 —_
in woges or salary from all jobs?
Before taxes, bond deductions,etc. $ ., ... .. .. }‘)’k
Include commissions and lips None 33
P33. How much did he earn in 1959 —l
working in his own business, profes- Lsk
sional practice, partnership, or farm? § ....... .. l’}l
Net income after business expenses  Nope ‘/
4

P34, Last year, 1959, did he receive any income from:
Social Security, pensions, or veteran's payments;
Rent, interest, or dividends;
Unemployment insurance or welfare payments;
Any other source not already reported?

Yes - : —> Enter amount for entire year $
No 7

Figure 24,--Questions P30-P34 on income, 1960 Decennial
Census schedule,
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Teble 28.--RATIOS OF RESPONSE VARIANCE TO SAMPLING VARIANCE FOR OCCUPATION ITEMS FOR. HIGHLY URBAN,
OTHER URBAN, AND RURAL AREAS

Ratio of response to sampling variance
Highly urban Other urban Rural
Occupation groups Without | With | Without | With | Without | With
crew crew crew crew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect
Professional, {technical and kindred
workers:

Before allocation..cciviavancnaca sana .30 .00 .07 .05 AL .00

After allocatioNeseseseievansns crranae .25 .00 .00 .02 .09 .00
Farmers and farm managers, male:

Before allocation..... .00 ) .00 75 .20 .20

After allocation. sesirivieiracssses . .00 ) .00 .75 .18 .20
Clerical and kindred workers:

Before allocation..... PN Ceeree .65 1.54 .00 .31 W45 .88

After allocation..eieiereiarssvananns .66 1.54 .00 .31 W45 .88
Sales workers:

Before 8110cabion.civiriaveaansasnnns .37 .00 .00 45 .00 .40

After allocation....v.vieevenenas A2 .00 .00 A5 .00 W40
Craftsmen, foremen, and kindred

workers:

Before allocation.....eveuuns .08 1.36 .00 .33 1.09 .00

After allocation,...seeees Veeeean N .13 1.36 .00 .33 1.09 .00
Operatives and kindred workers:

Before allocatlon.ieisveraracaranncan 22 .85 .Q0 .00 1.00 .00

After allocabion..ieeeracssornrnsocas R4 .89 .00 .00 .95 .00
Farm laborers, paid workers, male:

Before a110cation..sveseseesssraerans .00 M) .00 .00 T4 295

After allocation,.veucsevesserans .00 ) .00 .00 Rz .95

1The number of persons employed in this occupation was less than .1 percent of the total popula-
tion and therefore the sampling variance was not caloulated. On the basis of the sampling variance
for .1 percent, the ratio of the response to sampling variance was over 1.0.

Table 29.--RATIOS OF ESTIMATED RESPONSE VARIANCES TO 25-PERCENT SAMPLING VARIANCES FOR OCCUPATION
ITEMS: 1950 AND 1960 CENSUSES

1950 Census 1960 Census
Ratio of Ratio of
response Occupation response
Occupation to, (after allocation) to
sampling sampling
variance variance
Males
Farm laborers, unpaid family Professional, technical and kindred
WOTKETE. v s oy, N chareanaas ‘e 0.9 workers....... e Cherreeaaae 0.1
Farm laborers, paid workerS........ . 0.3 Farmers, farm managers, male........ 0.1
Farmers, farm managers........ ceree 1.2 Clerieal and kindred workers........ 0.2
Craftsmen, foremen, kindred workers. 0.4 Salesworkers.e v osasan tesnirearaeaes 0.0
Males and females Craftsmen, foremen, kindred workers. 0.2
Operatives and kindred workers...... 0.2
Occupation not reported...... eianas 0.7 Farm laborers, paid workers, male... 0.3
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Income from wages or salary was defined as all
earnings received for work as an employee. It included
wages, salary, pay from the Armed Forces, commissions,
tips, etc. For persons who had not worked in 1959, no
entry was required.

Interviewers were told that there should be an entry
for every person 14 years old or over, except if the work
experience section indicated that the income item was to
be left blank. He was tofill the circle for "none' or write
in the income to the nearest dollar. For amounts greater
than $25,000, he was to write in $25,000.

The income items were converted into three-digit
codes during the general coding process at which time
some manual editing was done. However, since the same
general coder worked on the books for both interviewers
in a cluster, the coding process did not add to the varia-
. bility between the interviewers.

There was extensive machine editing and allocation
processing on the computer for the income items. After
allocation, no required entry was missing for the income
items for any person 14 years old or over. Allocation of
wage and salary income was made for approximately 5.2
percent of all persons who worked in 1959. For a de-

65

{script@on of the income concepts, the instructions to
mtervu_awers, the coding process, and the editing and
allocation process, see reference [21], pages 219-221.

1. Estimates of response variances for wage and salary
incomae

Table 30 shows the estimates of response relvariance
for the 13 categories studied, The sampling relvariances
were computed from equation 7.3 with k = 1.0,

It can be seen that the response variances are gen-
erally smaller than the sampling variances, except for
the nonresponse item. Also, the standard errors of the
response variances for all categories of female wage
and salary income $5,000 and over are very large.

A multiplier of the sampling variance to reflect the
increase in variance dueto interviewers and crewleaders
is .43. This is the median of the ratios, after allocation
(column 7, part B of table 30). For rough approximations,
this value may be used in calculating the variance, in-
cluding both sampling and response components, for a
wage and salary income statistic. However, it is more
appropriate to select the item in the table which is most
like the item of interest and then apply the ratio shown
in column 7 that applies to that item.

Table 30.--ESTIMATED RESPONSE RELVARIANCES FOR WAGE AND SALARY INCOME ITEMS FOR AN ENUMERATION BY
ONE INTERVIEWER IN A PLACE OF 3,900 PERSONS

Average census . Coefficient of
reiults Relvariance variation Ratio of [Standard
Wage and salary response {error of
income items Number |Percent to response
of of Response | Sampling| Response| Sampling |sampling| rel-
persons| total variance |variance
A. Without Crew Leader Effect
None:
Before allocation..........| 1,236 | 31.7 . 00086 .00134 .029 Q37 64 . 00008
After allocation....... vese| 1,248 1 32.0 . 00090 . 00137 .030 .037 66 . 00008
$2,500 or more:
Before allocation.eseesvess 893 22.9 . 00049 .00210 .022 046 .23 . 000092
After allocation..seovessnn 920 | 23.6 00026 .00202 016 045 ,13 .00007
Males, less than $3,000:
Befére allocationf....;.... 238 6.1 .00839 .00960 .092 .08 .87 .00079
After allocation..... P 246 6.3 00745 . 00928 .086 .096 .80 . 00068
Females, less than $3,000:
Beforé allocation?.i....... 347 8.9 .00318 . 00638 . 056 .080 .50 .00042
After allocation...iesesss . 367 9.4 .00322 00601 .057 .078 54 .00038
Males, $3,000 to $4,999:
Bef,ori g,llocatiif;i. ..... | 238! e | .00313| .00%0 | .05 | .098 .33 | .00040
After allocation.eeeerasns 261 6.7 . 00425 .00867 . 065 .093 .49 . 00053
Females, $3,000 to $4,999:
Before i’ﬁocation..f....... 125 | 3.2 | .oo8ss | .oie8e | .0%4 | .137 27 | 00146
After allocation...cseaesss 140 3.6 .01060 | .0L664 .103 .129 64 .00140
Males 5,000 to $6,999:
Bef,org a110Cation. «vrerens | asa ! 6.5 | .oo127 | .oos98 | .036 | .095 24| 00050
After allocatioN.cc.ovssone 261 6.7 .00320 | .00867 .057 .093 .37 .0
Females, $5,000 to $6,999:
Before il’location. 2L et 7 | Lowr | woer42 | o122 | .29 27| 00636
After allocation.eeesneeons 27 .7 .02848 | 08742 .169 . 296 .33 .
Males, $7,000 to $9,999:
Beférg’?;llocatiini 7ol 13| 2.9 | .oo83e | L0084 | .091 | 244 40 0010
After allocation..ceevsvens 117 3.0 .01118 .02015 .106 142 N R
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Table 30.--ESTIMATED RESPONSE RELVARIANCES FOR WAGE AND SATARY INCOME ITEMS FOR AN ENUMERATION BY
ONE INTERVIEWER IN A PLACE OF 3,900 PERSONS--Con.

Average census . Coefficient of
results Relvariance variation Ratio of|Standard
Wege and salary response |error of
income 1tems Number | Percent to response
of of |Response [Sampling |Response |Sampling Sampling| —rel-
persons| total variance|variance
A, Without Crew Leader
Effect-—Con.
Femalea, $7,000 to $9,999:
Before allocation....e.o...| (1) (Y .00000 () .000 (Y .00 . 08654
After allocation.......... Jd () (Y . 00000 (t) .000 (%) .00 .08654
Males, $10,000 or more:
Before allocation.......... 51 1.3 .00000 | .04758 .000 .218 .00 .00313
After allocationiiieiasoaas 51 1.3 .00256 04758 .051 .218 .05 .00411
Females, $10,000 or more:
Before allocatioh......... AN Y .00000 | (%) .000 &) .00 . 14663
After allocation....... eend| (H) (H .00000 (Y .000 &) .00 .19209
Not reported.....covcevewns. ‘e 82 2.1 ,19134 .02908 437 171 6.58 . 00659
B, With Crew leader Effect
None :
Before allocatioN....eeo...| 1,217 | 31.2 .00099 .00137 .031 . 037 .72 .00010
After allocation.......... L 1,229 | 31.5 .00092 .00136 .030 . 037 .68 .00010
$2,500 or more:
Before allocation.eeesssese 901 | 23.1 .00080 .00207 .028 L045 .39 .00014
After allocation..eiisese. « 956 | 24.5 . 00046 .00192 .021 . 044 24 . 00009
Males, less than $3,000:
Before allocation....... e 238 6.1 .00699 .00960 . 084 .098 73 . 00094
After allocation.......... . 246 6.3 .00714 ,00928 .084 . Q96 77 .00089
Females, less than $3,000:
Before allocation..... [P 347 8.9 .00139 .00638 .037 . 080 .22 . 00046
After allocatione.scieacass 367 9.4 .00056 .00601 . 024 .078 .09 . 00041
Males, $3,000 to $4,999:
Before allocation.sciveeve. 250 6.4 00130 .00913 .036 . 096 14 . 00045
Alter allocation......ese.. 261 6.7 .00146 . Q0867 .038 .093 W17 .00036
Females, $3,000 to $4,999:
Before allocation........ e 125 3.2 .00429 .01888 066 137 .23 . 00145
After gllocation..... ciaee 140 3.6 .00618 01664 079 .129 .37 .00124
Males, $5,000 to $6,999: '
Before allocations..evcevven 254 6.5 .00002 .00898 .004 .095 .00 .00040
After allocation..... P 261 6.7 .00181 | .00868 042 .093 .21 .00043
Females, $5,000 to $6,999:
Before allocation..e.eseess 27 .7 .03376 .08742 . 184 . 296 .39 .00936
After allocation...scvesases 27 7 .05258 | .08742 «229 . 296 .60 .01030
Males, $7,000 to $9,999:
Before allocatioN.ce.cessss 113 2.9 . 00524 .02084 072 144 .25 . 00092
After allocatione.seesesans 117 3.0 . 00864 02015 . 093 142 W43 . 00101
Females, $7,000 to $9,999:
Before allocation..eeese...| (2) | (*) .31061 ) .557 (*) () .07510
After allocationeeeeeeessss| (1) | (*) 50246 | (M) .709 ) (?) . 08142
Males, $10,000 or more:
Before allocation..iesenv.s 51 1.3 .00561 .04758 Q75 .218 A2 .00314
After allocation,..sievesen 51 1.3 .01370 .04758 117 .218 .29 .00261
Females, $10,000 or more:
Before allocatlioN.....e....| (2) (*) |1.66438 (%) 1.290 1) &) . 24042
After allocation....seiaess (1) (*) 1.62403 (1) 1.274 () (%) . 23043
Not reported.......... cerenun 82 2.1 .19527 .02908 L442 . 171 6.71 . 00826

1The number of persons having a wage and salary income of this amount was less than .1l percent of
the total population and therefore the sampling variance was not calculated.
2The response variance was less than the sampling variance for a characteristic that belongs to
.1 percent of the total population. The ratio would be less than 1.0.
3The response variance was so large that the ratio of the response variance to the sampling vari-

ance would be over 1.0.




Effects of Interviewers and Crew Leaders 67

Ninety-eight percent confidence intervals were con-
gtructed for the response relvariances with and without
the crew leader effect and also for the added effect due to
crew leaders. These confidence intervals are shown in
figure 25.

. Of the 13 items, only afew show a response relvariance

which is very large. The confidence intervals for "males,
tess than $3,000," and "females, $3,000 to $4,999" are
short and above the zero line. Some of the other intervals
are above the zero line but are very long, indicating that
the estimate of response relvariance was subjecttoa very
large sampling variance. The nonresponse itemhad inter-
vals which were very far above the zero line--in fact,
only a small portion of each of these intervals shows on
the chart. ‘

The confidence intervals for the added effect due to
crew leaders included the zero line for most items. The
exceptions were 'females, $7,000 to$9,999," and "fe-
males, $10,000 or more." Surprisingly enough, the crew
leader added little or nothing to the variability of the
nonresponse item.

Allocation had a much more dramatic effect on this
characteristic than on any other characteristic studied.
For most of the items, the response relvariance was
increased substantially by the allocation process. For
example, look at the intervals for the item 'females,
$5,000 to $6,999." The interval for the response relvari-
ance without the crew leader effect is much higher after
allocation. The interval for the response relvariance with
the crew leader effect is well above the zero line and
short, after allocation,

Figure 25. 98-Percent Confidence Intervals for Response Relvariances

Wage and Salary Income ltems

10 1 10
09 Y1 - Without crew leader before allocation 7 09
Y2 - Without crew leader after allocation
.08 |- X1 - With crew leader before allocation — .08
X2 - With crew leader after allocation
07 71 - Added effect due to crew leader before allocation - .07
72 - Added effect due to crew leader after allocation
[
%]
.S 06 b — .06
® .05 [~ - .05
[
g
o]
a 04 - .04
]
[+ 4
L .03 L - .03
02 | - 02
01 - — .01
Y1 Y nk |12 Xy,
0 - uxmiii Ll M& 222 . B gy L1102 Ll 0
None $2,500 or more Males, less Females, less “Males,
than $3,000 than $3,000 $3,000-$4,999
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Figure 25. 98-Percent Confidence Intervals for Response Relvariances
Wage and Salary Income ltems (continued)

XiXe Ui 2z

F |

I~ Y1 - Without crew leader before allocation

Y2 - Without crew lfeader after allocation

- X1 - With crew leader before allocation

X2 - With crew leader after allocation

- Z1 - Added effect due to crew leader before allocation
2y - Added effect due to crew leader after allocation
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Intervals for Response Relvariances

Wage and Salary

Income Items (continued)
);1)(*22{2*2 Yi X

Y1 Y2

Y1 - Without crew leader before allocation

Y2 - Without crew leader after allocation

— X1 - With crew leader before allocation

X2 - With crew leader after allocation

L. 11 - Added effect due to crew leader before allocation
15 - Added effect due to crew leader after allocation

4!

Males,
$10,000 or more

Females,
$10,000 or more
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2, Estimates of response variance by type of area

Taple 31 shows the ratios of response variances to
samp_lmg variances for wage and salary income items
for highly urban, other urban, and rural areas.

The median ratios of response to sampling variance
are:

Without crew  With crew
leader effect leader effect

Highly urban, . ... ... T
Other urban.,.... ‘e
Rural ..... e 5

Notice the large ratios in the highly urban areas and
the small ratios in the other urban areas.

3. Comparison of 1950-1960 response variances

There were four wage and salary income categories
studied in 1950, three of which werealso studied in 1960,
To make the comparisons, the data were converted to
ratios of response variances to 25-percent sampling
variances. The sampling variances were computed from
equation 7.4 with N =3,900 for 1960 and 6,500 for 1950
and p =.1 for both 1950 and 1960. The data from 1960
are without the crew leader effect and after allocation.
Table 32 shows the comparison.

For the three items which were identical, the 1960
ratio is much smaller than the 1950 ratio. In fact, the
largest ratio for any 1960 item, excluding the nonre-
sponse item, was 0,5, The 1950 ratios, except for $2,500
or over, were much larger than that. So there is good
reason to believe that the 1960 response variances were
considerably smaller for the wage and salary income
characteristic.

4. Summary of data on wage and salary income items

a. Response variances were generally small for wage
and salary income items. Also, the estimates of
response relvariance for the income groups $5,000
and over were Subject to much variability them-
selves. A few items--the nonresponse items, in
particular--had very large response variances.

b. The ecrew leader contributed very little to the
variability of the wage and salary income items.
There were two exceptions for the two categories
of females with income over $7,000.

¢, The allocation process tends to increase the esti-
mates of response variance.

d. Large differences in response variances for a
given item occurred, depending on the type of
area--highly urban, other urban, and rural.

e. The 1960 response variances for wage and salary
income items tended to be smaller than those for
1950.
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[ ; iCE T > IANCE FOR WAGE AND SALARY INCOME ITiMS FOR
. 31.--RATIOS OF RESPONSE VARIANCE TO SAMPLING VAR A
e o HIGHLY URBAN, OTHER URBAN, AND RURAL AREAS

Ratic of response to sampling variance
Highly urban Other urban Rural
Wage und zelary income lvems Without With Without With Without With
orew crew crew crew orew crew
ieader | leader | leader leader | leader | leader
effect | effect | effect effect | effect | effect
No inccme: . - .
EBefore alloeaticn.isreseseanssonnns (ZJ: 2* ‘jg 23 )j 1.31
ter 211ocatichee e iiiirasvaanass i i oA . L02 1.23
952,500 or more: R . . "
Before alLoCabion. ... .ersesneseennns A1 *34 -1 i\; 2: .G3
After allocaticn.iieriiassrceaearares VAU JTL 13 16 .25 .00
Males, less than $3,000: ~ - ,
Before 1100ation, srereesnsrnsnees | 13 4 .30 .21 L.78 1.36
After allocation..ceerriverennennrnoes .68 1.07 A 16 1.54 1.46
Females, less than $3,000: N ‘ A
Before allocation..e.vivieerininennoss .36 \73 .33 .00 .80 .54
After allocation.eveiverenrieansenns 67 O35 A5 .00 .53 .36
Males, $3,000 to $4,999:
Before al1088EA0Ns+vrnarssseesrasss | 120 .05 12 .17 .68 .16
After allocation..vssevireaeieseennan 18 21 21 .15 1.C4 .16
Females, $3,000 to $4,999: B
Before allocation....vvevus. e 73 .90 .O-? .00 1.59 ]S
After allocation..veiveiesennrensnnss .79 1,06 OO .00 1.71 49
Males, $5,000 to $6,999:
Before allocation...vvvvvneevinnansn. 50 &3 .13 .00 .00 .18
After allocation.. e iinerennanns .79 1.%4 .35 .00 .00 .60
Females, $5,000 to $6,999:
Before allocationiessviivverernnnnnns 37 W51 .01 Al .12 .07
After allocation.svvserseneirssaanss T4 .75 .00 .65 .26 .14
Males, $7,000 to $9,999:
Before allocatione. e eensinnannes .00 1.10 .00 .09 2.03 4
Af'ter 81locationsis s eierencrinannns .00 1.36 .10 .28 2.36 W17
Females, $7,000 to $9,999:
Before 8110Cation. . iriseserroernens .00 .23 L0 (%) .90 .00
After al1oCation..cevereernseeenannne .32 .69 .00 *) .00 .00
Males, $10,000 or more:
Beflore allocatichieseeivnissressnnsns .61 00 .CC .00 .00 L1.48
After allocation.eeeeiiiiieseennensns 1.46 .00 .00 .00 .00 2.31
Females, $10,000 or more:
Before allocation..vssesiverreennens, .00 (Y Reis! .00 .00 ()
; After allocation.eeuueieessusern.an,, .00 ) .o0 .00 V00 (*)
* Hot reportede s viuieirinsnnenennnnnnss 4,93 5.64 9.38 6.43 3.49 3.28
' 'The number of perscns having a wage and salary income of this amount was less than .1 percent of

the total populaticn and therefore the sampling variance was not
sampling variance for
over 1.0,

T calceulated., On the basis of the
-1 percent, the ratio of the response variance to the sampling variance is
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Pable 32.--RATIOS OF ESTIMATED RESPONSE VARIANCES TO 25-PERCENT SAMPLING VARIANGES FOR WAGE AND
CALARY ITEMS: 1950 AND 1960 CENSUS

135G Census

1960 Census

Ratio of Ratio of
Wape und swlary income items reszgnse Wage and salary income items resﬁgnse
sampling (after allocation) sampling
variance variance
No in2omée.vesees s, e r s e e e 1.2 NO IncCome.,evursinnnssans Cerer e 0.4
Under iy 500 e s v e ranone s sanens 1.6 $2,500 OF CVET. . evuirrnrrnreonnenras 0.1
$2, 507 OF CVET . it eris i tanaany C.3 Maleg, less than $3,000.......... . 2.5
Not reported...cd.. BN e a7 Females, less than $3,000. .civeueas 0.3
Males, $3,000 to $4,999. .. .0eerne.s.. 0.3
Females, $3,000 to $4,9299..civuvvns- 0.4
Males, $5,000 to 6,999 . uviininnnis c.2
Females, $5,000 to $6,999........... 0.2
Males, $7,000 to $9,999...0ciur.n.. 0.4
Females, $7,000 %0 $9,999....0000es 0.0
Males, $10,000 OF MOTE.cuvrvrernsens 0.04
Females, $10,000 OF MOT€......... . 0.0
Not reported.,.cvvviiieinieniiananss 4.3

Table 33.~-ESTIMATED RESPONSE RELVARIANCES FOR SELF~EMPLOYMENT INCOME ITIMS FOR AN ENUMERATION BY
ONE INJERVIEWER IN A PLACE OF 3,900 PERSONS

Average census . Coefficient cf
results Relvariance variation Ratio of |Standard
3 : b A TeAme response error of
Self cmpiizﬁfnh income Number |Percant ) to_ respanse
S of of Response | Sampling |Respouse | Sampling | sampling| rel-
persons| total variance |variance
A. Without Crew Leader Fffect
$2,500 or more:
Before allocation.......... 105 2.7 00432 02240 . 066 V149 .19 . 00104
After allocation....ovenses 136 3.5 0070 01712 .084 131 41 . 00109
Meles, less than $3,000:
Before allocation.......... 101 2.6 Q1646 .02325 .128 L153 .71 . 00258
After allocatlion..iveevesen 105 2.7 01235 .02240 .111 .149 .55 . 00197
Females, less than $3,000:
Bef'ore alloecation..... ... 27 .7 06564 08742 256 . 296 .75 .00717
After allocation..iesisiens 27 7 L07884 | 08742 .281 296 .90 00672
Males, $3,000 to $4,999: .
Before allocation.....c.... 39 1.0 ,0C000 .06168 .000 . 248 .00 .00431
After allocation.e.ieseevoes 39 1.0 ,00000 | .06168 . 000 . 248 .00 L 00445
Females, $3,000 to $4,999:
Before allocation.. ....oen| (2] (%) | 209229 | (%) 02 | (h) (2) | 02571
After allocation........ . (*) (*) .16999 (%) 412 M *) . 0R494
Males, $5,000 to $6,999:
Before alloCation. ... eeeen| 23 | -6 | 04387 | 10147 | .209 318 43 | .oo798
After allocatioNieeseeeess. 27 7 (4805 . OB742 219 296 55 . 00777
Females, $5,000 to $6,999:
Before allocations«seeeeere| (1) | (%) | .0856 | (%) 2% | () (2) | 08532
After allocation.cvesuesess (%) (Y) 38484 (" . 620 () (*) . 12207
Males, $7,000 to $9,999:
Before éllocatiénf......... 12| .3 | .coooo | 21237 | .0CO 460 .00 | 00790
After allocabtion...evvesesss 12 .3 L0060 | 21237 .000 460 .00 .00835
Females, $7,000 to $9,999:
Before alioeaticn..i....... (" (" . {0000 (i) .000 (i) -00 -26325
After allocation...........| (%) | (%) | .30000 () -000 (" .00 | .27423
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. _EMPLOYMENT INCOME ITEMS FOR AN ENUMERATION By
T . --ESTIMATED RESPONSE RELVARIANCE ‘FOR SELF
e 2 ONE INTERVIEWER IN A PLACE OF 3,900 PERSONS~-Con.

ke
Average census|  pejvariance Coiiﬁ:iign °f |Batio of Standard
results TeSponse| error of
- to Tesponge
Self-employment income Number | Percent sampling rel.
items of of | Response|SamplingResponse |Sampling | yardance variance
persons| total
A. Without Crew Leader
Effect~-Con.
Males, $10,000 or more:
Bei‘érg allocation. .. ..... .. 23 .6 | .00000 | .10147 .000 .318 .00 | .0o080p
After allocationseseeeesoss 27 7 | .02354 | 08742 .153 296 27 .00887
Females, $10,000 or more: )
haTon g 2 () | (3 |00 | (1) | 000 | (1) 00 | 23165
After allocation (*) (l) -00000 ) +000 () -00 -23195
Not Teported.....euseesennns. 55 | 1.4 | .19721 | .04420 Ay +210 b5 -00897
B, With Crew leader Effect
$2,500 or more:
Before allocation.......... 105 | 2.7 | .01562 | .02239 | .125 \149 .70 | .00198
After allocation.ev.veuv... 109 2.8 01417 | .02159 .119 147 .66 .00173
Males, less than $3,000:
Before allocation..eiess... 101 2.6 .01014 | .02340 .101 .153 43 .00158
After allocation......vv... 105 2.7 .00826 | .02239 .Q91 149 .37 .00157
Females, less than $3,000:
Before allocation,......... 27 .7 .07665 | 08742 277 .296 .88 .00628
After allocation........ vee 27 .7 07044 | 08742 .265 296 .80 .00632
Males, $3,000 to $4,999:
Before allocation.....vv... 39 1.0 .00743 | .06168 .086 248 .12 00602
After allocation.ve.esvensn, 39 1.0 ,00699 .06168 . 084 248 W11 00562
Females, $3,000 to $4,999:
Before allocation.......... (M1 (Y | .53160 (1) 729 (%) (®) | .04539
After allocation......... . (Y (%) 44B4D () 668 (1) (3) .04572
Males, $5,000 to $6,999:
Before allocation.......... 23 .6 .00780 | .10147 .088 .318 .08 00534
After allocation........... 27 7 02356 | 08742 L153 .296 27 .00539
Females, $5,000 to $6,999:
Before allocation.......... gig Sl; 41558 1 645 L (*) .15133
After allocation..... 1 .38683 1 .622 E (%) . 14491
Males, $7,000 to $9,999:
Before allocation......... . 12 3 | 08806 | .21237 261 460 .32 .01034
After allocation,.......... 12 3 09794 | .21237 .313 460 46 .01086
Females, $7,000 to $9,999:
’ Before allocation.,........ (Y) Y .00000 (Y 000 (1) 00 28107
After allocation.,... v (1) (1) .38086 (1) 617 () (2) .25573
Males, $10,000 or more:
) Before allocation..,..... . 23 6 02984 10147 173 3
. . . . . 318 .29 . 00866
After allocation........... 27 .7 02038 | .08742 .143 296 .23 . 00744
Females, $10,000 or more:
Befeore allocation.,.,...... (B | (%) 12.51545 (%) 1 3
! . 1.586 ( (3) \39749
After allocation........... (1) (1) |2.21538 (Y 1.488 () (3) 40249
Not reported......... Cereiaas 55 L.4 24423 | 04420 494 .210 5.5 .00956

.1 _percent of the total population, The ratio would b
The response variance is S0 large t P ne pohan 1.0.

ance would be over 1.0, hat the ratio of the response variance to the sampling vari-
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J, SELF-EMPLOYMENT INCOME

Question P33 on the 1960 census schedule wasfor the
purpose of obtaining information on self-employment in-
come. This question is shown in figure 24 in the previous
section. As with the question on wage and salary income,
this question was asked of all persons 14 years old and
over who had worked in 1959.

Self-employment income was defined as the net money
income from a business, farm, or professional enter-
prise in which a person was engaged on his own account
or as an unincorpprated employer,

The instructions to interviewers and coders were
similar to those for wage and salary income. Pages
219-221 of reference [21] give a description of the con~
cepts, instructions, and editing and allocating process.

1. Estimates of response variance for self-employment
income

Table 33 shows the estimates of response relvariance
for the 12 categories studied. The sampling relvariances
shown in column 4 were computed from equation 7.3 with
k =1.0.

Notice that several of the categories involve only a
small percentage of the total population, Indeed, all the
categories composed of women with self-employment
income of over $3,000 comprised less than 0,1 percent of
the total population., As with most of the characteristics,
the ratio of response to sampling variance is highest for
the nonresponse item. To get a multiplier of the sampling
variance which would reflect the increase in variance due
to interviewers and crew leaders, we computed the
median, for the estimates after allocation, of the ratios
shown in column 7, part B of table 33. This median ratio
is approximately .5. However, a user should select the
item in table 33 which most closely resembles the item
of interest to him and apply the corresponding ratio
shown in column 7.

Ninety-eight percent confidence intervals were con-
structed for the response relvariances with and without
the crew leader effect and for the added effect due to
crew leaders. These confidence intervals are shown in
figure 26.

Except for the first three items, there was very great
variability in the estimates of response relvariance, as
is shown by the length of the confidence intervals. About
half of the confidence intervals for the response relvari-
ances without crew leader effect included zero, and
slightly less than half for those with the crew leader ef-
fect. Very large response relvariances were shown for
"females, less than $3,000," "females, $3,000to $4,999,"
"males, $7,000 to $9,999," "females, $10,000 and over,"
and the nonresponse category.

For only a few categories was the added effect due to
the crew leaders close to zero. Most of the items showed
a positive crew leader effect. The strongest crew leader
effect was shown in the items "males, $7,000 to $9,999,"
"females, $10,000 or more," and the nonresponse item.

The effects of allocation depend on whether we con-
sider the estimates with or without the crew leader ef-
fect. Without the crew leader effect, allocation tended to
raise the estimates of response variance; with the crew
leader effect, allocation tended to lower the estimates,

This shows in the intervals for the added effect due to
crew leaders. The intervals after allocation are usually
closer to the zero line.

2. Estimates of response variance by type of area

Ta‘ple 34 shows the ratios of response variances to
sampling variances for self-employment income items
for highly urban, other urban, and rural areas.

The median ratios of response to sampling variance
are:

Without crew  With crew
leader effect 1leader effect

Highly urban,...... .2
Other urban ....... .3 4
Rural............

Undoubtedly, the estimates of response variance by type
of area were subject to large variances. Therefore, the
estimates in the table must be used with caution.

3. Comparisons of 1950-1960 response variances

There were four self-employment income items
studied in 1950, two of which were also studied in 1960,
To make the comparisons, the estimates of response
variances were converted to proportions of 25-percent
sampling variances. The sampling variances were com-
puted from equation 7.4 with N = 3,900 for 1960 and 6,500
for 1950 and p=.1 for both 1950 and 1960, The data for
1960 are the estimates without the crew leader effect
and after allocation. Table 35 shows the comparison.

Notice that for the two categories which were the
same, the 1960 ratios are much smaller than the 1950
ratios. None of the ratios for 1960, except for the non-
response item, are over 1.0. Three of the four 1950 ratios
are over 1.0. This indicates that the 1960 response vari-
ances were considerably smaller for the self-employ-
ment income characteristics.

4, Summary of data on self-employment income items

a. Large response variances were found for about
half of the self-employment income items. Un-
fortunately, most of the estimates of response
variance were subject to large sampling variances
themselves. However, the response variances were
usually not within sampling variability of zero.

b. A strong crew leader effect showed for several
items, including the nonresponse item. In partic~
ular, those items concerning income $7,000 or
over for females showed a large crew leader
effect.

¢. The allocation process tended to depress the dif-
ferences between the estimates with and without
crew leader effect. The estimates without the crew
leader effect were raised and the estimates with
the crew leader effect were lowered by the alloca-
tion process.
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Figure 26. 98-Percent Confidence Intervals for Response Relvariances

Self-Employment Income ltems

Yo X1 X2 2122

btd

.18 \ N
A7

Y1 - Without crew leader before allocation

Y2 - Without crew leader after allocation
16 = X1 - With crew leader before allocation

X2 - With crew leader after allocation
a5 |- 71 - Added effect due to crew leader before allocation

72 - Added effect due to crew leader after allocation
14—
A3
A2 -
-
A0
09
.08
07
06
05 -
04 -

JA) Iy ARZ,
o R
$2,500 or more Males, less Females, less Males, Females, Males
than §3,000 than §3,000 $3,000-64,999  $3,000-34,999 $5,000-36,989

18

a7

16

a2

a1




Response Relvariance

Figure 26. 98-Percent Confidence Intervals for Response Relvariances
Self-Employment Income Items (continued)
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Males,
$10,000 or more
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Table 34.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR SELF-EMPLOYMENT INCOME ITEMS FOR
HIGHLY URBAN, OTHER URBAN AND RURAL AREAS

Ratio of response to sampling variance
Highly urban Other urban Rural
Self-employment income items Without | With | Without | With Without | With
crew crew crew crew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect
$2,500 or more:
Before 8110AtEoN s e tersssrsrianasns 61 .18 R4 47 -00 1.47
After allocation........ Cererrarreras 1.08 .63 .32 .36 .Q0 1.18
Males, less than $3,000:
Before allocationf......... ..... RPN .00 1.25 .23 26 1.12 .37
After allocation........ eerrreeraans 31 1.37 .33 .30 .70 .18
Females, less than $3,000:
Before allocation..cveesrcrcescsennes W37 .80 1.06 .06 .53 2.28
After allocatioNieeesscasssnvans 1.51 .19 1.27 15 .52 2.17
Males, $3,000 to $4,999:
Before a1location..s.eveerssesrssaras | 200 .00 .00 .00 .00 .65
After allocation....cveenrinvinocnnns 24 W11 .00 .00 .00 .55
TFemales, $3,000 to $4,999:
BefOTe a1 L00TIOMN, +» o vsreerssencenens .00 *) H (i) (i) (*)
After allocation..seess.oes. Crieeies .00 1.69 (%) ) (1) ()
Males, $5,000 to $6,999:
Before allocation...eeuss.. Cievranees 45 .00 .70 .00 .26 .59
After allocation.ivieieesesscnvrnans .52 25 T4 .00 .29 .67
Females, $5,000 to $6,999:
Before alloCAtion....seeseseesrns (Y .00 H (2) .00 (i)
After allocation...... Cerereieeees vee &) .00 (%) (%) .00 (Y
Males, &7,000 o $9,999:
Before allocation...e ... Ceseerannns . .00 .00 .00 57 .00 .23
After allocation........ Peaesaaesasas .Q0 .Q0 .00 75 .00 .33
Females, $7,000 to $9,999:
Before allocation....... Cerranneea R .00 .00 .00 (?) .00 .00
After allocation........ Ceerieenas e .00 .00 .Qo (%) .00 .00
Males, $10,000 or more:
Before 8110CatioNiicieccsnsaoncensans .62 .20 .00 .70 .00 .00
After allocation.vieessass cieanas veee .88 1.26 35 40 .00 .00
Females, $10,000 or more:
Before al10cation....uevees.. Crrieres .00 .00 .00 (*) .00 .00
After a110eation.cveeeeerserrsnsness .00 .00 .00 () .00 .00
Not reported.sseacevsass. easesanas PP 3,90 5.78 6.13 8.14 4,25 5.43

1The percent of the total population having this characteristic was less than .l percent. There-
fore, the sampling variance was not computed. On the basis of the sampling variance for .1l percent,
the ratio of the response variance to the sampling variance was greater than zero but less than 1.0.

2The percent of the total population having this characteristic was less than .1 percent. There-
fore, the sampling variance was not computed. On the basis of the sampling variance for .1l percent,
the ratio of the response variance to the sampling variance was greater than 1.0.

d. Differences in response variances by type of area
were difficult to interpret, with not too much dif-
ference in the overall level of variability.

e. From limited evidence, the 1960 response vari-
ances for self-employment items tended to be
smaller than the 1950 response variances.

K. OTHER INCOME

Question P34 on the 1960 census schedule was for
the purpose of obtaining information on income from

sources other than wages or salary and self-employ-
ment. It included net income from rents, royalties,
interest, dividends, Social Security benefits, pensions,
etc. Question P34 is shown in figure 24 on page 63. This
question was to be asked of all persons 14 years of age
or over, regardless of whether they had worked in 1959,

There was an opportunity for interviewers to affect
the information on other income. As shown in Bureau of
the Census, Evaluation and Reseavch Progvamofthe U.S,
Censuses of Population and Housing, 1960: Accuracy of
Data on Population Chavacteristics as Measuved by
Reinterviews, Series ER60, No, 4, there are many people
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Table 35.~-RATIOS OF ESTIMATED RESPONSE VARIANCES TO 25-PERCENT SAMPLING VARIANCES FOR SELF-
EMPLOYMENT INCOME ITEMS: 1950 AND 1960 CENSUSES

1950 Census

1960 Census

Ratio of Ratio of
Self-employment income items resggnse Self-employment inc?me items resl;gnse
sampling (after allocation) sampling
variance variance
NO InCOMEessvesreneonsssneransnnas 1.9 $2,500 and OVer......... feeveenrans 0.3
Under $2,500,..... Cereriereaas 1.3 Males, less than $3,000......... 0.4
$2,500 and oveT..eseraenen. Cereeranee 0.6 Females, less than $3,000.....0¢0¢44 0.6
Not reported............ Cerreaaaa, 10.5 Males, $3,000 to $4,999... . cevuvas 0.0
Females, $3,000 to $4,999....... “ea 0.2
Males, $5,000 to $6,999. ciavsens. . 0.4
Females, $5,000 to $6,999. c.cvns.nn 0.4
Males, $7,000 to $9,999. 40 cvesnes . 0.0
Females, $7,000 to $9,999....... ces 0.0
Males, $10,000 and overs.....«cse... 0.2
Females, $10,000 and over..... faeas 0.0
Not reported. . vvevessnnnrerenannes 2.9

who don't report small amounts--less than $500--of other
income to the census interviewers. This may be because
they don't think of it when filling the schedule. I one
interviewer of the pair asked about unearned income
from various sources while the other one assumed that
blanks represented no income from other sources, a
large interviewer variance would occur.

1. Egtimates of response variance for other income items

Table 36 shows the estimates of response relvariance
for the 12 categories studied. The sampling relvariances
shown in column 4 were computed from equation 7.3 with
k =1.0.

Except for the categories concerning income lessthan
$3,000, most of the categories contain less than 0.1 per-
cent of the total population. All of the categories con-
cerning income over $5,000 contain less than 0.1percent
of the total population. As might be expected from these
kinds of items, the variances of the estimates of response
relvariance are very large, as is shownincolumn 8. The
ratios of response to sampling variances are generally
less than 1, the notable exception being the nonresponse
item.

A multiplier of the sampling variance which will re-
flect the increase in variability due to interviewers and
crew leaders was devised. This multiplier is the madian
of the ratios shown in part B of table 36 for the estimates
after allocation. The multiplier is ,5. A user who wants
a multiplier for a specific item should select the item in
the table which is most nearly like the item of interest
and apply the ratio shown for that item.

Ninety-eight percent confidence intervals were con-
structed for other income items for the response rel-
variances with and without crew leader effect and for
the added effect due to crew leaders. These confidence
intervals are shown in figure 27.

The first three items on the chart show rather short
confidence intervals, indicating little variability in the
estimates of response variance. The first item--$2,500
or more--shows a large, positive response relvariance
and a definite crew leader effect. The twofollowing items
dealing with other income less than $3,000 show small or
zero response relvariances and no strong crew leader
effect.

The next two items--males and females, $3,000 to
$4,999--show large response relvariances. The item on
males shows a strong crew leader effect while the item
with females shows no added effect due to crew leaders.

From this point on, the confidence intervals are very
long and frequently encompass the zero line, indicating
that the estimates of response relvariances are subject
to large sampling variances and are within sampling
variability of zero.

The nonresponse item showed large response rel-
variances and a strong crew leader effect.

The effect of allocation followed the same general
pattern as with the self-employment characteristic. The
estimates without the crew leader effect tended to be
raised by allocation; the estimates with the crew leader
effect tended to be lowered.
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Figure 27. 98-Percent Confidence Intervals for Response Relvariances
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Figure 27. 98-Percent Confidence Intervals for Response Relvariances
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Table 36.--ESTIMATED RESPONSE RELVARIANCES FQR OTHER INCOME ITEMS FOR AN ENUMERATION BY ONE
INTERVIEWER IN A PLACE OF 3,900 PERSONS

Average census

Coefficient of

i A Rati
reault Relvariance variation res;gngiej 22’;2&&2%
Other income items Number | Percent samgiing rei};inse
of of Response| Sampling | Response| Sampling : Lo
persons| total variance variance
A. Without Crew lLeader Effect
$2,500 or more:
Before allocation.sseess.. 51 1.3 .02868 | .04758 -169 +218 -60 100272
After allocatioh.......... 55 | 1.4 | .02865 | .04420 .169 .210 .65 | .00291
Meles, less than $3,000:
Before allocation......... 386 9.9 .00000 | .00567 .000 Q75 .00 . 00022
After allocation....iive.. 402 10.3 | .00003 | .00543 .005 074 .01 .00022
Females, less than $3,000:
Before allocation...... Ve 285 7.3 00474 | .00792 .069 .089 .60 . 00087
After allocation.......... 296 7.9 .00709 | .00757 .084 .087 .94 .00091
Meles, $3,000 to $4,999:
Before allocation........ . 12 3 | J04763 | 21237 .218 <460 22 | .01015
After allocation.......... 12 3 .05200 | .21237 .228 460 .24 .00986
Females, $3,000 to $4,999:
Before allocation......... 12 3 ] .11975 | 21237 346 460 .56 .01652
After allocation.......... 16 4| 13785 | 15911 371 .399 .87 | .01735
Males, $5,000 to $6,999:
Before allocation.........| (%) | (&) | .o0c000 &) .000 () .00 | .04135
After allocation...... Y (%) .02590 ") 161 (*) (?) .03847
Females, $5,000 to $6,999:
Before allocation....... . ) ) .00000 (Y .000 (1) .00 . 14491
After allocation.......... (1) &3] .00000 (*) .000 (*) .00 17146
Males, $7,000 to $9,999:
Before allocation......... (Y (L) . 00000 (1) .000 (Y .00 07772
After allocation..... e (B (*) .00000 (1) .000 () .Q0 08222
Females, $7,000 to $9,999:
Before allocation......... &3] (%) .00000 () .000 (*) .00 .12166
After allocation...... (t) (Y) {1.18107 (4 1.087 (L) 3 .11314
Males, $10,000 or more:
Before allocation...... &) (Y .00000 (1) .000 (%) .00 .07120
After allocation......... . () (1) .00000 (%) .000 (%) .00 07477
Females, $10,000 or more:
Before allocation......... &) (Y)  [2.0s687 (1) 1.438 (Y (3) .11619
After allocation...... (%) (1) R.44674 (%) 1.56% (Y (*) .12845
Not reported.vieeeciinss. “es 109 2.8 .18532 .02159 L430 147 g8.58 .00587
B. With COrew ILeader Effect
$2,500 or more:
Before allocaTA:ion. e . 51 1.3 . 04430 .04758 .210 .218 .93 . 00367
After allocation.......... 55 1.4 . 04885 . 04420 221 210 1.10 .00371
Males, less than $3,000:
Before allocation......... 386 9.9 .00121 00567 035 075 .21 . 00036
After allocation........ . 402 10.3 .00088 .00543 .030 074 .16 .00033
Females, less than $3,000:
Before alloca'Fion.... ..... 285 7.3 | .00174 { .00792 042 .089 .22 . 00046
After allocatioN.cives.s.. 296 7.6 .00112 .00757 .035 .087 .15 .00043
Males, $3,000 to $4,999:
Before allocation........ . 12 .3 | 14836 | (21237 .385 460 .70 .01170
After allocation......... . 12 .3 | .15325 | .21237 391 460 .72 .01140
Females, $3,000 to $4,999:
Before allacation......... 12 231 .16215 | 21237 403 480 .76 .01822
After allocation......... 12 3 . 14693 21237 .383 460 .69 .01688
Males, $5,000 to $6,999:
Before allocation......... () (1) . 00000 &) 000 (1) 00 05010
After allocation.......... ) (1) | .05229 () .229 (1) (2) .05148
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Table 36.--ESTIMATED RESPONSE RELVARIANCES FOR OTHER INCQME ITEMS FOR AN ENUMERATION BY ONE
INTERVIEWER IN A PLACE OF 3,900 PERSONS--Con.

Aveiggzlz:nsus Relvariance Coeff%ci?nt of Ratio of {Standard
‘ variation response|error of
Other income items Number | Percent ‘ti‘ respinse
of £ . a . . Saml? ing rel-
persons tgtal Respeonse | Sampling )Response | Sampling variance|variance
B. With Crew Leader
Effect-~Con,
Females, $5,000 to $6,999:
Before allocation.......... (%) &) 35324 | (1) .59 &) (2) .0759
After allocatione.evesssss.]| () (Y .38957 ) . 624 (%) (%) .Q9011
Males, $7,000 to $9,999:
Before allocation..... vl (D) Y .13011 (Y .361 (%) (2) . 09006
After allocation.....eeuv.. (4 (%) . 00000 () .000 ) .00 .08155
Females, $7,000 to $9,999:
Before allocation...... A ) 4 .79872 (%) .89 (%) (% .13892
After allocation......e.s.. (1) (1) |1.82446 (1) 1.351 (4 () .12530
Males, $10,000 or more:
Before allocation....... ) (%) .00000 ) .000 Y .Q0 08367
After allocation...........| (%) (*) . 00000 (%) .000 () .00 08972
Females, $10,000 or more:
Before a8110cation...oeee.. ) (%) . 25679 ') .506 () (®) .28966
After allocation...........| (%) () .69629 (*) 834 (1) (%) .28566
Nob repOrted.ceeeeereresvanns 109 2.8 .21569 | .02159 65 J147 10.0 .00800

1The percentage of the population having this characteristic was less than .1 percent. For that
reason the sampling variance was not computed.

20n the basis of the sampling variance for a category based on .l percent of the total population,
the ratio of the respcnse variance to the sampling varience is less than 1.0.

30n the basgis of the sampling variance for a category based on .l percent of the total population,
the ratio of the response variance to the sampling variance is greater than 1.0,

2. Estimates of response variance by type of area the comparisons, the estimates of response variances
were converted to proportions of 25-percent sampling

Table 37 shows the ratios of response variances to variances, The sampling variances were computed from
sampling variances for other incoms items for highly equation 7.4 with N =3,900 for 1960 and 6,500 for 1950
| urban, other urban, and rural areas. ' and p=.1 for both 1950 and 1860. The data used for 1960

are without the crew leader effect and after allocation.

| The median ratios of response to sampling variance Table 38 shows the comparison,

' are:
- Without crew ~ With ciew Notice that the 1960 ratio was much smaller for the
leader effect leader effect nonresponse item, but larger for the category "$2,500
] and over." Two of the 1960 ratios, in addition to that for
Highly urban. , . ..... .9 .3

the nonresponse category, are greater than 1,0, However,
Other urban . ....... .3 4 the 1950 ratios, except for one category, were all over
3.0. It seems that the 1960 ratio over all items is

Rural ............ 0 less than 1.0 smaller than that for 1950, However, with such a few

The ratio for the rural areas with the crew leader items to compare, it is not possible to say that the 1960
effect, since the proportion of the population in so many response variances are smaller than those in 1950.
of the categories was so small, was greater than 0.0 and
less than 1.0. 4, Summary of data on other income items

The variances attached to the estimates by type of a. Response variances for most other income items
area are very large. For that reason, it is difficult to were small. The estimates of response relvari-
use the ratios shown in table 37. However, the table does ances for items on income $5,000 and over were
indicate that there is a difference in the estimate of subject to large sampling variances. Afewitems-~
response variance depending on the type of area. the nonresponse item, income $2,500 or more, and

male and female income, $3,000 to $4,999--had

3. Comparisons of 1950-1960 response variances substantial response relvariances.

b. The crew leader effect was very strong for some
There were four other income categories studied in items-~income $2,500 and over, males, $3,000 to
1950, two of which were also studied in 1960. To make $4,999, and the nonresponse item. However, for
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Table 37.--RATIOS OF RESPONSE VARTANCES TO SAMPLING VARIANCES FOR OTHER INCOME ITEMS FOR HIGHLY
URBAN, OTHER URBAN AND RURAL AREAS

Ratio of response to sampling variance
Highly urban Other urban Rural ’
Other income items Without | With Without | With Without | With ‘
erew crew crew orew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect
42,500 or more:
},Sefore 8llocation..eesses vessesenanie .09 .50 1.00 .gO AT 3.06
After allocationeiesecevesrarssinnces Jd2 .33 1.19 .87 25 2,94
Males, less than $3,000:
Befére allocation...eesnss Ceseesreses .00 .75 .80 gg 88 2'57
After sllocation.iersirerisvrerasasen .26 S .00 . . .
Females, less than $3,000:
Beforé 8llocation.esessnsssonarrsones 1.72 25 .36 .89 88 W45
After allocation..esesesesssavonvaaes 2.35 .11 73 .00 . AT
Males, $3,000 to $4,999:
Bef:)re ;1location.. ..... .68 42 .08 .57 48 1.68
After allocation...... .90 .51 .02 .58 51 1.72
Females, $3,000 to $4,999:
Beforé aliocation.................... 62 .83 W40 .26 li25 2.40
After 81106ation s veecrsrrensssnsous 1.06 AY A AL () 2.36
Mzles, $5,000 to $6,999:
Before AL10CATION. «nsevsesensereans .Q0 .Q0 l.OO .00 '100 (i)
After allocation..eveecseeceervssasas .00 .00 (Y .00 () (M)
Females, $5,000 to $6,999:
Before 8110CAEION. «rvueseseerennsesss .00 (21) l.OO (i) .00 (z)
After allocation...visieiniereanssans .00 &) () (1 .00 (%)
Males, $7,000 to $9,999:
Before Allocation,..seessssseeeeneess] (3 .00 100 | () .00 .00
After a1100atiofeesssessaerssarosnons (® .00 (Y () .00 .00
Females, $7,000 to $9,999:
Before allocabion. . essseeeseeneneons|  (2) .00 00 | (%) .00 .00
After 8110cationee.csessesreeranersos (%) .00 .00 (2) .00 .00
Males, $10,000 or more: .
Before allocation..iieesesesrnsnsness .00 .Q0 .00 .00 .00 (1)
After 811008bi0M, e svevravrsrorsnenns (* .00 .00 .00 .00 (&)
Females, $10,000 or more: .
Before 81100atIoN. s recvrrerrrrenross (?) ) () (1) (2) éOO
After 8110Cation. eveesverssiransasnn (®) (2) () .00 (?) (%)
Not reported..cvieeenssanss ereaesanane 7.02 10.30 10.30 10.92 12.40 7 .54

10n the basis of the sampling variance for a characteristic based on .1 percent of the total popu-
lation, the ratio of the response variance to the sampling variance is less than 1.0.

20n the basis of the sampling variance for a characteristic based on .l percent of the total popu-
lation, the ratio of the response variance to the sampling variance is greater than 1,0.

most items, the sampling variances of the esti-
mates of response relvariance were usually so
large that it was impossible to detect differences

in the estimates with and without the crew leader
effect,

¢. The allocation process tended to increase the
estimates of response variance for the data with-
out the crew leader effect and decrease the esti-
mates with the crew leader effect.

d. Large differences in the estimates of response
variance of a given other income item occurred for
different itypes of areas--highly urban, other
urban, and rural, However, it is difficult to in-

terpret these differences in the absence of the |
sampling variance of these estimates.

e. Because of a limited number of items to compare,
the comparison of 1950 and 1960 response varl-
ances for other income items is not very mean-
ingful. On the basis of the available evidence, the |
1960 response variances are probably smaller |
than the 1950 response variances. '

L. VETERAN STATUS

Question P35 on the 1960 census schedule wasfor the
purpose of determining the veteran status of males 14
years old and over in the United States. Figure 28 shows
the question.
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Table 38.--RATIOS OF ESTIMATED RESFONSE VARTANCES TO 25-FERCENT SAMPLING VARIANCES FOR QTHER INCOME
ITEMS: 1950 AND 1960 CENSUSES

1950 Census 1960 Census
Ratic of Ratio of
Other income items resggnse Other income items resﬁgnse
sampling (after allocetion) sempling
variance veriance
NO IDCOME. tevtveeninesesscnnnsrences 3.2 $2,500 810 OVETw.sssrennnreeennnnns 0.4
Under $2,500. 00 vseseesnncsns Chieneeens 4.5 Males, less than $3,000.....0000an0e 0,004
$2,500 aNA OVEIe s v vrensnvnssvonasrons 0.0 Females, less than $3,000...c0enusn 0.6
Not reported...... ererisesensiaenaie 10.4 Males, $3,000 to $4,999......... . 0.2
Females, $3,000 t0 $4,999 «.vvuenss 0.6
Males, $5,000 to $6,999..v..... 0.03
Females, $5,000 to $6,999.....404.4 0.0
Males, $7,000 to $9,999...vvseresn. 0.0
Females, $7,000 to $9,999....c. ... 1.2
Males, $10,000 and OVer..esvenrsons 0.0
Females, $10,000 and over..... e 2.5
Not reported. iciecaes. crerssesnues 5.6

Table 39.--ESTIMATED RESPONSE RELVARTANCES FOR A VETERAN STATUS ITEM FOR AN ENUMERATION BY ONE
INTERVIEWER IN A PLACE OF 3,900 PERSONS

Averageliensus Relvariance Ccsf513i:23 of |Ratio of Standard
Tesulis 8 responage|errer of
Veteran status Number |Percent to response
of of Response |Sampling | Response |Sampling sampling| rel.
persons | total varliance|variance
A. Without Crew Leader Effect
World War IT veterans:
Before allocation.cveesnea. 308 7.9 .00282 .Q0726 ,053 085 .39 .00045
After allocation..e..... vee 324 g.3 . 00304 . 00689 055 .083 Al 00042
B. With Crew Leader Effect
World War II veterans:
Before allocation.es..... .o 312 8.0 .00164 | .00717 .040 .085 .23 .00028
After allocation..ieeesvee. 324 8.3 .00172 .00689 041 .083 .25 .00028
P35. If a man—Has he ever served in the Army, census. The high rate of underreporting was one of the
Navy, or other Armed Forces of the U.5.? reasons for not publishing the data in earlier censuses.
Yes O No O Yes No
Mark “Yes” Korean War (June 195¢ to Jan. 1955)__ _ O O Four categories were used to classify the veteran
g;chl\g’m.f(‘;é World War 11 (sept. 1940 1o July 1947) _ OO O population. In this study we investigated only one of the
World War { {April 1917 1o Nov, 1918} . O O four Categorles--world War II veterans.
Any other time, incl. present service O O s
There was no manual editing or coding required for

Figure 28,--Question P35 onveteran status, 1960 Decennial
Census schedule,

P35 was the last question on the schedule, following
a series of labor force and income questions. The place-
ment on the schedule may have bheen responsible for a
high rate of nonresponse. (9.7 percent of the entries
for this question for civilian males 14 yearsold and over
were allocated by the computer.) This was the first time
that detailed data on veteran status was published in the

this characteristic. The computer performed an edit on
the data and allocated entries for blanks. See reference
[21], pages 221-223, for an explanation of the conecepts,
pretesting, and allocation process for the item.

1. Estimates of response variance for veteran status

Table 39 shows the estimates of response relvariance
for the category studied, The sampling relvariances were
computed from equation 7.3 with k = 1.0.
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Table 37.--RATIOS OF RESPONSE VARTANCES TO SAMPLING VARTANCES FOR OTHER INCOME ITEMS FOR HIGHLY
URBAN, OTHER URBAN AND RURAL AREAS

Ratio of response to sampling variance
Highly urban COther urban Rural
Other income items Without | With | Without | With | Without | Witn
crew crew crew crew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect
$2,500 or more:
BefOre BL10CATAON. -.vesennrrserans. .. .09 .50 1.00 .50 47 3.06
After allocation...... ererseesas o .12 .33 1.19 .87 .25 2.94
Males, less than $3,000:
BEfOTE 8110CATACN +rerensenerereenss .00 .75 .00 .00 .00 .57
After allocation.essrieaesrinceonrenns .26 57 .00 .00 .00 .55
Females, leas than $3,000:
Before allocatiomn. ....ssesess.en. | L .25 .36 .09 .00 45
After allocation.ceesvisesvncennsenss 2.35 11 73 .00 .00 A7
Males, $3,000 to $4,999:
BELOTe ALLOCATACH «rnneennensennssss .68 42 .08 .57 48 1.68
After allocation..ieeiveaaenss srereen 90 .51 .02 .58 .51 1.72
Females, $3,000 to $4,999:
Befor; allocation.cvevinerecacesannen .62 .83 .40 26 li25 2.40
After 8llocation..cviierererecasnsnss 1.06 AL s AN () 2.36
Males, $5,000 to $6,999:
Before allocation.ivess e ieencsnarnns .00 .00 N 00 .00 .100 (i)
After allocation........ .00 .00 (1) .00 (Y (%)
Females, $5,000 to $6,999:
Before a1location, .« vr..s. .00 (21) J..OO (i) .00 (:)
After allocation..siercecrsesnnaeess .00 1) (Y ()] .00 (?)
Males, $7,000 to $9,999:
BEfore ALLOCATAON, -vrveensenseneeens (Y .00 1200 (i) .00 .00
After allocation....eveveeeunnn... (%) .00 (h (*) .00 .00
Females, $7,000 to $9,999:
Before alloCabion. .vueeereennsenses (2) .00 oo | (2) .00 .00
After allocation..s.evsesursrnnns. (?) .00 .00 (2) .00 .00
Males, $10,000 or more: N
Before allocation......... ereeeeesee .00 .00 .00 .00 .00 (1)
After allocation....vvesensnans, () .00 .00 .00 .00 (L
Females, $10,000 or moreé: N 2
Before allocation...... Ce e ttreeeaeaa, (?) (?) (?) (Y (2) 590
After allocation...ivevevseeenns.. (?) (?) (2) .00 (?) (2)
Not reported.....eveuvevs. [P . 7.02 10.30 10.30 10.92 12.40 7.54

1on the basis of the sampling variance for a characteristic based on

lation, the ratio of the response variance to the sampli

20n the basis of the sampling variance for a characteristic based on
lation, the ratio of the response variance to the sampling variance is

most items, the sampling variances of the esti-
mates of response relvariance were usually so
large that it was impogsible to detect differences
in the estimates with and without the crew leader
effect,

The allocation process tended to increase the
estimates of response variance for the data with-
out the crew leader effect and decrease the esti-
mates with the crew leader effect,

Large differences in the estimates of response
variance of a given other income item occurred for
different types of areas--highly urban, other
urban, and rural. However, it is difficult to in~

.1 percent of the total popu-

ng variance is less than 1.0.

.1 percent of the total popu-

greater than 1.0.

terpret these differences in the absence of the
sampling variance of these estimates.

e. Because of a limited number of items to compar?,
the comparison of 1950 and 1960 response vari-
ances for other income items is not very mean-
ingful. On the basis of the available evidence, the
1960 response variances are probably smalle
than the 1950 response variances. :

L. VETERAN STATUS

Question P35 on the 1960 census schedule was for the
purpose of determining the veteran status of males 14
years old and over in the United States. Figure 28 shows

the question.
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Tatle 38.--RATIOS OF ESTIMATED RESPONSE VARIANCES TO 25-PERCENT SAMP
| - LING VARIANCES FOR NCOME
ITEMS: 1950 AND 1960 CENSUSES 0% OTiER 1

1950 Census 1960 Census
Ratio of Ratio of
Other income items reslégnse Other income items response
saml_)ling (after allocation) sam;iing
variance varianee
No income...... Ceeretrareriteannaens . 3.2 $2,5OO and OVeT:..uesss 0.4
Under $2,500. . cceeertatrsccnsceranas 4.5 Males, less than $3,000..cs0000000s 0.004
$2,500 and OVETw.eenreraruneas 0.0 Females, less than $3,000.......... 0.6
Not reported...... O 10.4 Males, $3,000 to $4,99%..ccvverenen 0.2
Females, $3,000 to $4,99% . .0veuans 0.6
Males, $5,000 to $6,999..ucuvuense . 0.03
Females, $5,000 to $6,999.....0.0.s 0.0
Males, $7,000 10 $9,999..v0veevess. | 0.0
Females, $7,000 to $9,999.......... 1.2
Males, $10,000 and over.....cesssss .0
Females, $10,000 and oveT.....ieess 2.5
Not reported...vssevanscnns veereens | 56

Table 39.--ESTIMATED RESPONSE RELVARIANCES FOR A VETERAN STATUS ITEM FOR AN ENUMERATION BY ONE
INTERVIEWER IK A PLACE OF 3,900 PERSONS

Average census R Coefficient of
Reivariance Ratio of|Standard
results variation response|error of
Veteran status Mumber | Percent to respim‘-‘e
£ 1 y sampling{ rel-
pe :sons tgial Response |Sampling |Response (Sampling variance|variance
A. Without Crew Ieader Effect
World War II veterans: 5
Before allocation..... tenas 308 7.9 .00282 | .00726 053 .085 .39 0004
After allocation...... 324 | 8.3 | .00304 | .00689 .055 .083 A .00042
B. With Crew Leader Effect
World War II veterans: K 00028
Before allocaticn..... erae 312 8.0 .00164 | .00717 .04(_) .085 .23 .00028
After allocation..eesvassns l 324 8.3 .00172 | 00689 041 ] .C83 .25 .
. . one of the
P35. If @ man—Has he ever served in the Army, census. The high ra:te _of unclerrepprtmgl.W iscensuses.
Navy, or other Armed Forces of the U.5.? reasons for not publishing the data in earlie
Yes O No D Yes No an
i . :¢v the veter
Mark “Yes” Korean War {June 1950 1o Jan. 1955)_ - . O O© Four catego?les were usgd tO_ Clisgléily one of the
or “No” for World War [H(sept. 1940 10 Joly 1947y = O © population. In this study we investigate
cach period four categories--World War II veterans.

World War 1 (april 1917 to Nov. 1018, _ O O
Any other time, incl. present service 00

Figure 28.--Question P35 onveteran status, 1960 Decenrial
Census schedule.

P35 was the last question on the schedule, following

i a series of labor force and income questions. The place-
ment on the schedule may have been responsible for a

high rate of nonresponse. (.7 percent of the entries
for this question for civilian males 14 yearsold and over

' Were allocated by the computer.) This was the first time

that detailed data on veteran status was published in the

. ired for
There was no manual editing or coding require

it on
this characteristic. The computer performed anfzi:,tnce
the data and allocated entries for blz}nks. Sie 1':6 eepts,
[21], pages 221-223, for an explanation oftt nL;
pretesting, and allocation process for the itemnl.

. gtatus
1. Estimates of response variance for veteran

yariance

serel
on are

Table 39 shows the estimates of resp Iyariances ¥

for the category studied. The sampling reé
computed from equation 7.3 with k = 1.0,
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Since only one category was studied, a multiplier‘ of Figure 29 98_Percent Cﬂnfidence
the sampling variance for other veteran status_ categories '
is unknown, A value of .3 seems appropriate for the lntervals fm- Response Relvanances
"World War II veterans' category.

Ninety-eight percent confidence intervals for the re- Veteran Status Items

sponse relvariances with and without the crew leader
effect were constructed as well as confidence intervals
for the added effect due to crew leaders. These intervals

are shown in figure 29. 01
Figure 29 shows that the response variances for this 009 |- Y1 - Without crew leader before allocation ]
item are positive, though small. However, the crew Y2 - Without crew leader after allocation
leader has contributed little or nothing to the response X1 - With crew leader before allocation
variance. 008 r X2 - With crew leader after allocation 7]
Allocation raised the estimates of response variance, ‘ 71 - Added effect due to crew leader before allocation
both with and without the crew leader effect, but only 007 = 7y - Added effect due to crew leader after aflocation  —
slightly.
. ]
2. Estimates of response variance by type of area g 006 |- —
Table 40 shows the ratios of response variances to 'E
sampling variances for World War II veterans for highly 2 005 L |
urban, other urban, and rural areas. Again, it is difficult -
to interpret these numbers, in the absence of the sam- 2
pling variances of the estimates of response variance, g 004
g B ]
3. Comparison of 1950~1960 response variances &
For the category "World War II veterans' the ratio 003 [ -
of the response variance to the variance of a 25-percent
sampling variance was 0,5 in 1950 and 0,3 in 1960. This
is some indication that the response variance was 002 - —
smaller for this characteristic in 1960,
4, Summary of data on veteran status items .001 - —
z
Since only one item was studied, there is no need for 0 : L
a summary. The available data are discussed in parts AL .
1-3 of this section, World War |l Veterans

Teble 40.--RATIOS OF RESPONSE VARIANCES TO SAMPLING VARIANCES FOR VETERAN STATUS FOR HIGHLY URBAN,
OTHER URBAN AND RURAL AREAS

Ratic of response to sampling variance

Highly urban Other urban Rural

Veteran status Without | With | Without | With | Without | With
crew crew crew crew crew crew
leader leader leader leader leader leader
effect effect effect effect effect effect

World War II veterans:
Before allocation....vev...

esaen .32 .68 56 .00 .06 .32
After allocation,.

................... .35 .67 .61 .00 .09 .31




The results of the interviewer and crew leader effect
o census statistics may prompt the following guestion,
"How typical of all census crew leaders and interviewers
twere those who participated in the RVS?' Supposedly we
{had selected a sample of all available crew leaders and
{interviewers in the sample areas. Were there differences
{with regard to age, education, sex, and so forth between
{those selected to participate in the study from those not
selected? Some data are available for a few comparisons
to be made.

All applicants for crew leader and interviewer posi-
tions were given a test in an attempt to eliminate those
persons who would have difficulty in reading, understand-
ing, and following directions. There were two parts to
the test: one on vocabulary and reading comprehension
jand one on map reading. About 50 percent of the appli-
cants passed the test on a nationwide basis. The scores
for most of the RVS crew leaders and interviewers are
available. Some comparisons of the RVS crew leaders
and interviewer's test scores with the test scores of all
Stage I interviewers and Stage II crew leaders are
possible. We also have available data onage, sex, educa-
' tion, and former work experience for most of the RVS
trew leaders and interviewers and can make some com-
parisons using these data.

| Further research projects using the data on the RVS
personnel are possible. For example, we might get some
insight into the relationship between factors such asage,
education, and so forth, and the tendency to get large
response variances.

About one~third of all crew leaders who worked in
Stage I were retained for a Stage II assignment, Fifty-
four percent of the crew leaders who were offered a
Stage Il assignment accepted it. Supposedly, these crew
leaders were the ones who had performedbestin Stage L

It is of interest to compare the characteristics of the
' RVS crew leaders with the characteristics of the census
trew leaders. Limited data are available to make these
tomparisons.

Chapter 8--CHARACTERISTICS OF RVS CREW LEADERS
L AND INTERVIEWERS

Table 41 shows a comparison of the RVS crew leaders
with all Stage II crew leaders for characteristics such
as age, sex, and education.

The similarity between the RVS crew leaders and all
Stage II crew leaders is striking. Though there were some
differences such as more college graduates in the RVS
group than the Stage II group, we might expect such
results from a sample of 100 crewleaders, The RVS crew
leaders performed almost the same as all Stage II crew
leaders on Part II of the test.

There is additional information available about RVS
crew leaders which may be of interest. For example,
over 50 percent of them had previous employment as
teachers, as clerical workers, or as secretaries, Eight
percent had never worked previous to the 1960 census.

We can make similar comparisons for the inter-
viewers, except that for these comparisonsg data are
available only for Stage I interviewers. Since the Stage II
interviewers were, supposedly, the best of the Stage I
interviewers, we might expect somewhatdifferent results
for the Stage II interviewers. Table 42 compares the RVS
interviewers with all Stage I interviewers.

About the same percentage of RVS interviewers were
women as all Stage I interviewers. However, there were
fewer RVS interviewers in the under 30 age group and
somewhat more in the age group befween 30 and 48. It
may be that all Stage II interviewers, notjust RVS inter-
viewers, were older than the Stage Iinterviewers. Among
the RVS interviewers were fewer people who had some
college training, though the test scores were about the
same as all Stage I interviewers.

There are additional data available about the RVS
interviewers. For example, the average age was 40
years old. Only 15 percent had fewer than 4 years of
high school. Also, about 19 percent had no previous
work experience.

85
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Table 41,-~COMPARISON OF RVS CREW LEADERS WITH ALL
STAGE II CREW LEADERS

Stage II crew

RVS crew

Teble 42.-~-COMPARLSON OF RVS INTERVIEWERS WITK at.T,
STAGE I INTERVIEWERS

Stage I RvVSs
Characteristic leaders® leaders Characteristic interviewers? interviewers
(percent) (percent ) (percent ) (percent)
Sex: Sex:
Male.veivenrvnnnnvanas 36 26 :
' ) MELE e v evannvanarnsasanns 18 17
Female........ ceieeierenes 64 P4 Temale .. ... IR g2 a3
Age:
20 B0 29 i iniririnennnane 8 5 Age:
30 to 39cisiiaanns 30 36 Under 30.icenssvaarannsns 26 15
40 to 49,00 0i0aes 32 38 30 0 39 cieavevsserensana 31 35
50 10 59 iniiirnrnnnanen . 17 12 40 t0 AQusesnnrnnnnannens 28 33
B0 L0 B9vvivnsnnnranasnnns 11 7 50 B0 59vesavetrassveanse 8 12
70 and OVET s s asvresnosnras 2 2 60 and OVETesssnssssonsss 7 5
Education: .
Not high school graduaste.. 7 8 Education:
High school graduate...... 37 36 CGremmar school only..... 3 3
Some college...... Ceeeenen 31 20 Some high school, no
College graduste...seeeses 25 36 L SR RRERERE 52 &3
Some college.vensvsnas .o 45 34
Enumerator test score:?
Part I less than 25....... 33 18 Enumerator test score:?
Part I 25 OF MOTE.esasnsas 67 82 20-10 O BDOVE.eessssssns 76 7
Part II less than 13...... 12 12 Leas than 20~10..ccevesoe 2% 23
Part II 13 Or MOr€.esss.s 88 a8
bR s N 1Data are taken from Bureau of the Census, U.S.
of Eﬁ:ach?sfsiagf%lol c;.gvt,eEZ;celgirgpzﬁozagﬁ?vg;?mb%::;1 Censuses of Population and Housing, 1960: FEnumeration

Weber, March 1964.

2The highest score possible on part I was 30 and on

part II was 16.

Time and Cost Study. Washington, D.C., 1963.

?The highest possible score was 30-16.



v  A. APPLICABILITY OF DATA

v Though we have used the data collected in this study
{to compute multipliers of the sampling variances for
U.S. census statistics, the results are not really appli-
- cable to the total United States. The data were collected
from the approximately 82 percent of the population of
the United States in which a two-stage census was con-
ducted. Technically speaking, the response variances
estimated in this study are applicable to statistics from
tWO - stage census areas only., However, many of the
Jstatistics in the U.S., census volumes are based on data
collected from the two-stage areas. For example, statig-
tics for city blocks and standard metropolitan statistical
areas (SMSA's) are based only on data from two-stage
areas, The estimates of response variance are directly
applicable to these statistics.

There is another question of the applicability of
these estimates which is equally important. As pointed
out in chapter 4, these estimates apply to the particular
set of conditions that underlay the census, in particular,
the circumstance that the unit of observation was the
household, not the person. The response variances for
items relating to persons therefore include components
arising from variability in the reporting of the number
of persons in a household.*

A third problem in the application of the estimates of
response variance is that we do not yet understand all
of +the implications of the census-taking process. For
example, for most of the items, the allocation process
tended to decrease the estimates of response variance.
However, for a few items, the estimates of response
variance weregreatly increasedby the allocation process.
We do not know why, A study is planned to look into this
phenomenon.

B. PROBLEMS IN CONDUCTING THE STUDY
Another problem in using the data is one which arises

in almost every experiment or study--the actual field
exXperiment deviated from the experimental design setup.

The experimental program specialist in each sample
{ area was instructed how to select the exact study area
onn a probability basis. Evidence became available that
showed that at least one study area was picked for certain
agreeable characteristics. Forms were required to bhe
filled out when interviewers or crew leaders were re-
placed. Most of the time this was done conscientiously.
However, for a few sample areas, no records were
' available. There was supposed to be no cooperation

1see the appendix for anillustration of the effect of variability in the
number of persons reported in a household on the response variances
foxr complementary variables,

Chapter 9--LIMITATIONS OF THE DATA

between interviewers, and yet, in a few sample areas,
the interviewers were trained in such a way that if they
had any difficulty they turned to the other interviewer
of the pair for help. In one area, there was no inter-
penetration experiment to measure the crew leader
effect. In some areas, interviewers worked for both
crew leaders. Yet, with all these occurrences, only a
few sample areas (less than 10) were affected.

The replacement of field personnel also constitutes
a violation of the experimental design. However, of 100
RVS crew leaders, only four were replaced during
enumeration, and in no area were both of the two crew
leaders replaced. The four were replaced by their field
reviewers.

The replacement of interviewers was more serious.
In only eight of the 50 sample areas were there no inter-
viewer replacements. Four or more replacements oc-
curred in 30 sample areas. In New Yorkand Los Angeles
all the interviewers originally assigned were replaced
and several of the replacements were themselves re-
placed. Of course, this reflected the pattern thataffected
the census as a whole.

The model specifies that the estimates from the data
with the crew leader effect are independent of the esti-
mates from the data without the crew leader effect. This
is not true to the extent that the same interviewers could
and did work in both kinds of clusters. At least 100 of
the interviewers worked in both kinds of clusters.

Another limitation of the data was that incomplete
groups-of-four housing units were omitted from the
analysis. As explained in chapter 2, of everyfour housing
units, two were assigned to interviewer 1 of the pair of
interviewers assigned to a cluster of EA's, and the re-
maining two were assigned to interviewer 2. If one unit
of the four was cancelled during the bias review, or
because of some enumeration problem, all four units
were omitted from the analysis of the RVS. As shown in
chapter 3, sometimes a substantial part of an ED was
lost to the analysis because of editing, matching, or
processing. However, the loss in 1960 was only 13 per-
cent of the total number of units randomized.

A further deviation occurred in the processing of the
data. At that time, four clusters in which the crew leaders
were interpenetrated were added to the group in which
the crew leaders were not interpenetrated. Also, eight
clusters in which there was no crew leader effect were
added to the clusters with the crew leader effect before
it was found that the crew leaders had not been assigned
correctly. If the processing had been done correctly,
there would have been 386, rather than 384, clusters
without the crew leader effect and 388, rather than 390,
clusters with the crew leader effect. Presumably, some
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of these errors may be partially responsible for the
estimate of the added effect of the crew leaders some-
times being negative. Of four items studied, when these
clusters were classified correctly, the added effect of
the crew leader was changed from negative to positive
for one item,

In these ways, the experimentfell shortof the specifi-
cations. To the extent that the specifications were not
met, the data from the study are limited,

C. SAMPLING VARIABILITY OF ESTIMATES OF
RESPONSE VARIANCE

Because the data in this study are basedon a sample,
they are subject to sampling variability. Also, as men-
tioned in chapter 4, we have used a restricted estimator
of the response variance. Since we arrived at our esti-
mate by subtracting an estimate of sampling variance
from an estimate of total variance, it was possible to
get a negative estimate of response variance. Equation
4.41 shows that the estimate of response variance per
cluster was a weighted average of the individual cluster
variances. Whenever this averaged estimate was nega-
tive, it was replaced by zero in the tables shown in chapter
7. It can be shown that this reduces the mean-square
error of the estimate.

Estimates of the variances of the response rel-
variances were computed. These variances were esti-
mated by the random group method. Each cluster esti-
mate was assigned at random to one of 20 groups.
(Twenty groups were set up for the estimates with the
crew leader effect and a second 20 for the estimates
without the crew leader effect.) We then had 20 estimates
of the response relvariance, one for each random group.
We then computed the variance by using the following
formula:

L
3? Ty ———— (9.1)

where

C;-Dj is the estimate of response variance from the
j-th random group

P, is the average proportion of persons having the
given characteristic in the j-th random group

Lj is the number of clusters in the j~th random
group

Nj is the number of housing units in the j-th random

group
L =21y
N = ENj

This variance was computed for all items in the study,
These estimates of variance were thebasis of 98-percent
confidence intervals for the response relvariances. The
estimates of the standard error are shown in the tables
in chapter 7. :

Considering the large number of clusters, the esti-
mate of response relvariance averaged over all clusters
can be regarded as an observationfrom an approximately
normal distribution. However, we have truncated the
distribution by replacing negative estimates by zero.?

Suppose that u'g() is an upper 99-percent confidence

limit. Then Prob (u;,9 > U)= .99 where U is the "true"
value of the response relvariance. Then we let v’9

~ u'99 if positive
0 otherwise

Then, since U is non-negative by definition,
Prob (v! >U)= ,99
99

The same procedure was used to construct the lower
99-percent confidence limits. These twolimits were used
together, and the confidence intervals shown in chapter
7 are 98-percent confidence intervals. The canfidence
intervals were constructed in the usual way except that
whenever the upper limit or the lower limit of the inter-
val was negative, it was replaced by zero.

We also wanted to construct the confidence intervals
for the added effect due to crew leaders. We made the
assumption that each of the estimates could be viewed
as an observation from a normal distribution and that
the two observations were independent. Let X be the
estimate from the data with the crew leader effect and y
be the estimate from the data without the crew leader
effect. We then used the same procedure as shown above
for establishing confidence intervals for x-y, the "true'
difference in response relvariances. Whenever the
limits of the intervals were negative, they werereplaced
by zero. This is a consequence of the agsumption that
the crew leader either adds nothing or a positive amount
to the total variability of a statistic.

2The restricted estimator, mean-square error of the restricted
estimator, and confidence intervals based on the restricted estimator
are discussed by Benjamin J, Tepping in a series of unpublished Census
Bureau memorandums, See [24].
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